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EXPANDABILITY AND VALUE 
THAT LEAVE ALL OTHERS IN THE WAKE. 


For the absolute best performance for the price, one name says it all. Micron. It's a reputation you can take to the bank 
for server, desktop and portable solutions, beginning with the Micron™ Vetix™ Lx server. 


The Micron Vetix Lxi server comes ready to get your network up and running, right out of the box. 

With Microsoft® Windows NT Server 4.0 preinstalled and Intel LANDesk? Server Manager standard, 

the Vetix Lx is a great value. We can also preconfigure a server with Novell IntranetWare 4.11. The Vetix Lx! 
is expandable with 1 or 2 Pentium® Pro processors, 8 open slots and 9 drive bays. You'll know why the Vetix 
Lxi server is more than a great server. It's good business. 


For the ideal line of business PCs — one that makes your life a lot easier — you need stability. You expect reliability. You demand 

enhanced manageability and lower cost of ownership. On top of that, the machines must be simple to set up, easy to upgrade and 
come in neat, network-ready packages which include SMART drives, DMI BIOS support and LANDesk. Possible? Absolutely — with 
Micron ClientPro™ Whether you choose the Mra, Mte or Хм, ClientPro combines the features you're looking for with the best overall 
performance and lower total cost of ownership. 
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To keep business moving when away from the office, you need the Micron TransPort™ Xe. It’s the ultimate portable 
multimedia PC gear for the serious business professional. Complete business presentation capabilities. Superior 
performance and flexibility. No compromises. The best your money can buy. 


Best of all, it's all brought to you by Micron, a company PC World has recognized as the best іп the business for service 
and reliability. One that backs your purchase with our industry-leading 5-year/3-year limited Micron Power?" warranty. 
Go ahead. Give us a call. Then get ready for some smooth sailing. 
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Aperture grill technology 

that rewrites the spec charts. 
ViewSonic's PT813 21" (20" viewable) and 
PT775 17" (16.0" viewable) set a new 
standard for apeture grille monitors used in 
professional applications. 


A rather large claim. But one we can make 
without equivocation because we have the 
technology and the specs to prove it. 

Both monitors achieve breakthrough quality 
in brightness, color saturation and screen 
clarity (see spec boxes below for eye-popping 
details). 


Wait, there's more. 


After setting the standard for the pros, we 
did it again for general office and graphic 
applications. Our new GT775 17" 


(16.0" viewable) monitor exceeds all your 
high performance demands with an 
optimum resolution rate of 1,280 x 1,024 
(? 80Hz and a maximum resolution of 
1,600 x 1,280 — from design to business 
presentations to CAD and the Internet. 


[t doesn't get any better. 


And, all ViewSonic monitors are backed by 
a limited 3 year warranty on CRT, parts 
labor (the best in the business), as well as 
an optional Express Exchange" Service 
program that insures 48 hour replacements. 
To exceed your highest expectations, 

call (800) 888-8583 and ask for agent 
1277 for the dealer nearest you or visit 
our website at www.viewsonic.com. 
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WORK THE WEB" 


IN THIS BLOODTHIRSTY BUSINESS 


ARENA, 
YOUR 
GET 


IT’S BE IN CONTROL OF 
FLOW OR 
UNDER IT 


CRUSHED 


LOTUS NOTES" 4.5. WORKING THE WEB TO WORK TOGETHER BETTER. 
Alright, so there's a lot going on in your day: managing e-mail, sharing work, juggling your 
calendar, coordinating appointments and staying on top of web-based information that 
Changes every minute. Hey, that's business. And since you're not going to get any sympathy, 
you'd do weil to get Lotus Notes 4.5. It's designed to leverage the power of the Web so you 
can work more closely with your colleagues, and put all the information your job demands 


right there on your desktop. 


A PLACE WHERE YOU CAN REALLY GET SOME WORK DONE. Lotus Notes 4.5 
is your central access point for all information in the business world. It ensures that the 
information you depend on is literally up-to-the-second, and that you become aware when 
something important changes — whether it's the starting time for your afternoon meeting 


or an update to a website that's vital to your business. 


Notes is now thoroughly tied to the Web, so it not only gives you direct access to the 
expanding universe, it lets you update the content of your company website directly. It even 


helps you stay productive while you're off-line, stuck on a plane or wherever. 


Notes has always been about working together better. In its latest version, it's also the best 
Internet client, so you can move to a whole new level of web-based collaboration — and get 
on top of all that information before it gets on top of you. Find out more about how you can 


use Lotus Notes 4.5 to do your job better by visiting our website at www.lotus.com. 
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INTRANET/INTERNET 
WORKFLOW 
GROUP SCHEDULING 
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GROUPWARE APPS 
DOCUMENT MANAGEMENT 
DISCUSSIONS 
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ENTERPRISE DATA 
JAVA™ APPS 
LOTUS COMPONENTS™ 


Working Together’ 
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SPECIAL OFFER, ACT NOW! 


Intel Pentium 


Technology 


$ 166MHz inte? Pentium’ 
Processor with ММХ" 


technology 
$ 12.1" Active Matrix 


¢ 32MB EDO RAM 
¢ 2GB HDD 

0 33.6 Fax/Modem 
$ Lithium Battery 


WinBook FX 


: a 166MHz Intel® Mobile Pentium® Processor - 
: with MMX™ Technology 
: а 121 SVGA Active Matrix Color Display 


: m 336 intemal Fax Modem Prenn, 
: a 2GB removable Hard Drive <> 
: a 32MB EDO RAM t 


= Options Bay accents 10X CD-ROM, 35" floppy drive : 


(both included) or optional 2nd lithium ion battery 


: а Опе Type Il & one Type ill РСМОА Slot 
: a PCI Local-bus Controller with Graphics Accelerator 
: m Parallel, Serial, PS/2, Game port, and one 2-way 


LM 
11.22 


p 
Microsolt 
Windows 95 


7 WinBook LM 


> ш SMH mel Mobile Pentium® Processor 
: m 121 SVGA Active Matrix Color Display 


a 40MB EDO RAM 
в 146GB removable HDD 


а 12-bit Video Graphics Accelerator 
| Options bay accepts CD-ROM Module and 35' 


и Two Type ll or one Type fill PCMCIA Siot 
в Integrated Dual-button touchpad 


u IDA port 


в One-year extendible warranty 
в я Microsoft Windows? $5 installed 


Add a Port fleplicator for 
Г only $99 


Circle 357 


floppy drive (both included) or optional 2nd Lithium : 
Battery 


HURRY, LIMITED TIME OFFER! 


12 1" ТЕТ 
1.4GB HDD 


$ 133MHz Intel® 
Н Pentium* 


pentium 
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: а SOMH imel Mobile Pentium® Processor 

: mw 12.1 Dual Scan Color Display t 

: а 16MB EDO RAM < 

: w 14GB removable HOD 

| KSI ҸӘ 

: в 39-май Smart Lithium lon Battery 

в Options bay accepts CD-ROM Module and 15° 
floppy drive (both included) or optional 2nd Lithium 

ZEE Battery 

: в Soundblaster Pro-compatibie 16-bit stereo audio 

: m» 1M8 Video RAM 

: е Two Type ll or one Type li PCMCIA Slot 

: а integrated Dual-button Pointing Stick, Optional 

: а Parallel, serial, PS/2, and one 2-way infrared port 


Upgrade tp 11.3" Actve 
| Matnx and 288 PCMCIA 
fax/modem for $400.00 
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166 MHz TD-22 


* Intel” 166 MHz Pentium" Processor 
• 16 MB Synchronous DRAM 
© 512K Pipelined Burst Coche 


• Intergraph Intense 3D 100 Graphics 
w/ 4 MB EDO RAM 


• 1.7 GB 10ms EIDE Hard Drive 

e 12X EIDE CD-ROM 

e Microsoft” IntelliMouse’ 

• 2 USB Ports, 2 Seriol Ports, 1 Parallel Pori 
• 155067 Monitor (14.0 viewable) 


$1,649" 


Upgrade to 32 MB SDRAM — Add S100 
Ensoniq " 3D Wavetoble Cord plus Amp, Speakers & Mic — Add $75 


166 MHz TD-25 


© Intel 166 MHz Pentium" Processor with MMX™ Technology 
e 32 MB Synchronous DRAM 

e 512K Pipelined Burst Cache 

* Intergroph Intense 3D'" 100 Grophics w/ 4 MB EDO RAM 
• 3.5 GB 10ms EIDE Hard Drive 

• ]2X EIDE CD-ROM 

• Ensaniq ` 3D Wavetable Card plus Amp, Speakers & Mic 

• Microsoft" IntelliMouse" 

• 2 USB Ports, 2 Serial Ports, 1 Parallel Port 

• 155067 Monitor (14.0" viewable) 


$2,099 


Intel Pro 1008 10/100Base-T Networking Card — Add $125 
175069 Monitor(16.0" viewable) — Add $255 
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200 MHz TD-25 


e Intel” 200 MHz Pentium” Processor with MMX'" Technology 
• 32 MB Synchronous DRAM 

© 512K Pipelined Burst Cache 

• Intergraph Intense 30°“ 100 Graphics му 4 MB EDO RAM 

• 5.2 GB 10ms EIDE Hard Drive 

e 12% EIDE CD-ROM 

• Ensonig ^ 3D Wovetable Cord plus Amp, Speakers & Mic 

e Microsoft® IntelliMouse” 

„ 2 USB Ports, 2 Seriol Ports, 1 Porollel Port 

• 17sd69 Monitor (16.0" viewable) 


$2,649" 


33.6 Baud Гах Madam — Add $155 


Systems include: 30-day money-back guarantee, 3 yeor limited warranty’ one year on site, Windows 95°w/30 Days Free Phone Support, Macromedia" Extreme 30 ** tool-free mini tower cose 


200 MHz TD-220 


* Intel 200 MHz Pentium" Pro Processor 

• 64 MB EDO DRAM 

• 256K Internal Cache 

© |ntergraph Intense 3D'" 100 Graphics w/ 4 MB EDO RAM 
• 5.2 6B 10ms EIDE Hord Drive 

e 12X EIDE CD-ROM 

• Ensonig'™ 3D Wavetoble Card plus Multimedia Keyboard 
© Microsoft" IntelliMouse’ 

e 2 USB Ports, 2 Serial Ports, 1 Parallel Port 


e 215195 Monitor (20.0" viewable) 


$3,849 7 


Three years On-Site Limited Wotranty Service’ — Add $159 
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Live the 3D ехрегпепсе Intergraph, the leader in 


3D workstation graphics, now brings the world of 3D computing to the business world. 


3D computing at а PC price Even if you're not working with 3D applications 
yet, they're coming. And an Intergraph TD" PC with 3D capabilities doesn't cost any 
more thon a standard PC. Plus, you also get MPEG and AVI compatibility. 


You'll run all your regular applications better than ever and have a path to all the 
great new 3D applications. 


Do it all Now you con build o complex spreadsheet, create a stunning multimedia 
presentation with TV-quality video, check out the competition on the Web and play the 
latest 3D game in your spare time — ж. 

all оп the same computer. 
Take it for a spin. 


à It's where. 
you're going. 
Count on Intergraph jê W We'll take 
Our unmatched worldwide — e A you there. 


support programs deliver the service 
today's PC user demands to stay productive. 


We're known as the experts at building 3D graphics workstations for disciplines 
that demand quality and reliability such as animation, military simulations, game 
development, engineering and architecture. 


And now we're bringing our more than 25 years of high-level interactive graphics 
excellence to your desktop. 


Let us build a computer for you. 


INTERGRAPH 
COMPUTER SYSTEMS 
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Order Direct Now! 
1-800-254-5325 


or order on-line 
www.intergraph.com/express 
Next-day shipment available. 


RIP: Anonymous User 


“Howdy, stranger" is being replaced by "Identify yourself” 
on the Net. Should we worry? 


ace it: Digital {Ds will mean 
the end of anonymity on the 
Internet. I’ve written before 
(December 1996) on how 
people hide behind that anonymity to lob 
bombs on e-mail. But they also depend 
onitto maintain a level of irreverence and 
outspokenness that's valuable, fun, and 
worth preserving in some form. 

In the future, people who want priva- 
cy to air their views may still use nick- 
names, but remaining truly anonymous 
to someone who really wants to identify 
you (say, because you owe them money) 
will get harder and harder. If you wantto 
buy or sell, or even just download infor- 
mation, you'll have to say who you are. 

Without the basic elements of identi- 
ty that we discuss in our cover story (page 
70), the Internet won't realize its poten- 
tial asa universal backbone of commerce 
and communications. Neither big cor- 
porations nor individuals will want to 
expose themselves in an environment 
where they can be attacked by people 
wearing electronic ski masks. 

But will the end of anonymity also 
mean the end of personal freedom? What 
ifa government could find “undesirables” 
instantly, correlate all their movements 
and purchases, and ensure that they’re 
not able to hide behind aliases? Ulti- 
mately, computers will be able to do that. 
We should be worried about that kind of 
security. It’s not needed for ordinary com- 
merce and communications, and we 
shouldn’t let governments hide behind 
the argument that it is. 

That’s just what the U.S. government 
is doing. The Clinton administration has 
consistently stood for an Internet where 
the government has the last word, 
whether on security or content. So far, 
U.S. courts don’t seem inclined to agree 
on the content issue. And the interna- 
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tional market is now making a sham of 
the U.S.’s stringent export restrictions on 
cryptography: The recent CeBIT show in 
Hannover, Germany, saw the debut of 
several Euro-grown 128-bit encryption 
products. If the U.S. couldn’t keep the 
atomic bomb under wraps, it certainly 
can’t make a secret of basic math. 

So, security and freedom—how do we 
navigate these two sometimes contra- 
dictory goals? 

First, let’s not go overboard. The 
noncomputerized world we’ve lived in 
for millennia has never been 100 percent 
secure. If someone steals your credit card, 
the issuer makes good on its promise to 
protect you and the merchant. These rela- 
tionships—not some foolproof system of 
identity—are why it all works. 

Let's emulate these kinds of relation- 
ships on the Web. Digital IDs should 
give us enough certainty to support our 


receive hundreds of offers for vacations 
in Mexico just because we charged a bur- 
rito at the local tacqueria. 

But my fond hope is that governments 
can be kept as far away from core securi- 
ty mechanisms as possible. Clipper chips, 
government key servers—these spell 


My fond hope is that governments can be kept as far away. 
from core security mechanisms as possible. 


traditional notions of trust, but ina 
form that also respects privacy and is as 
unobtrusive as it is appropriate. І happen 
to favor strict checks on people who buy 
rocket launchers; I certainly don’t favor 
them for people who buy shirts on-line. 

Which brings me to my second point: 
personal freedom. Governments should 
play a role in digital security; someone, 
for example, should validate certificate 
authorities (but not as an excuse to 
monopolize encryption, as British 
authorities are attempting to do). Gov- 
ernments might ultimately need to regu- 
late what can be done by various parties 
with your digital ID. It’s far from certain 
that we all won’t cry “Uncle” after a few 
years under siege from “targeted” mar- 
keting efforts that presume we want to 


trouble for individual liberty. The usual 
arguments of crime and terrorism don’t 
bear scrutiny: They’ re just lazy attempts 
to pullthe trigger on expanded intrusion 
into all our lives, a temptation nearly irre- 
sistible to bureaucrats. 

The libertarian idealism of the Internet 
is already strained. The end of anonymi- 
ty is a reasonable price to pay for the 
expanded community that the Internet 
can bring. The end of liberty is not. 


Mo ehe 


Mark Schlack, Editor in Chief 
mschlackDbix.com 
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KARL WAS MAKING A KILLING... UNTIL, 
TEKTRONIX GAVE AWAY BLACK INK. 


сатта 
BLACK | 


With a Phaser® 350 Color Printer, you get all the black ink you can print for free. So you can print black for less 
than a black & white printer, and color for only 5 cents a typical color page. It takes the cost out of color 
and the value out of purchasing and supporting another black & white printer. And now, your network laser 
is worth $500 as a trade-in toward a Phaser 350 Printer, or $1,000 toward a Phaser 550 Printer, the only two 
laser-class color printers to earn PC Magazine’s Editors’ Choice. What’s your choice? Get $500 or $1,000 


trade-in. Or, deal and dicker with Karl. No wonder Tektronix sells more laser-class color printers than anyone. 


For details: 800/835-6100, Ext. 1418. Or www.tek.com/CPad?1418 ‘Tektronix 
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NEW Phaser 600 NEW Phaser 350 NEW Phaser 450 Phaser 480X Phaser 300X Phaser 560 
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So many applications. So many demands. How does QNX do It? 

Start with rock-solid OS technology field-tested for over 15 years. Add in innovative 
products like the award-winning Photon microGUI*, QNX's embeddable windowing 
system. Provide a rich, robust toolset so developers hit the ground running. And keep 
the memory footprint exceptionally small so runtime costs stay exceptionally low. 


Most important, make it all fully scalable. That way, developers can deliver 


everything from web phones to factory-wide control systems—using a single OS ee- -— 
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Available Now: 

internet toolkit 
embeddable GUI & browser 
POSIX and Win32 APIs 
embedded filesystems 


- Ге Leading Realtime 05 for PGS .——— j memory prouti 


fault-tolerant networking 


distributed processing 


W W VV " а п Xx и C О nm multilingual support 


unrivalled x86 support 


cali 800 676-0566 ext. 1043 embedded OEM pricing 


QNX Software Systems Ltd., Voice: 613 591-0931 Fax: 613 591-3579 Email: infoGqnx.com 
Outside North America: Voice: (44)(0)1923 284800 or 613 591-0931 Fax: (44)(0)1923 285868 Email: QNXeurope@qnx.com 
© QNX Software Systems Ltd. 1997. QNX, Neutrino, and Photon microGUI are registered trademarks of QNX Software Systems Ltd. All other trademarks belong to their respective owners 
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Your PC is not safe unless 


you have Dr Solomons. 


Better virus protection than 
Norton, McAfee, ІВМ or PC-cillin 
or your money back. 


MACRO VIRUS DETECTION RATE 


Dr Solomon’s 100% 


SOURCE — Secure Computing, January 1997 
Macro viruses represent the newest threat to 
your computer today, and they're easily shared 
via documents and email. Ne other product 
detects and removes them like Dr Solomon's. 


SYSTEM REQUIREMENTS: © 4 MB RAM (В MB recommended) • • 5 MB available hard disk space * VGA, 16 colors or higher 
recommended е Intemet access recommended 


о РОСИ TOUR ат оов В modem 
Windows 96"; IBM PC 


100% 


SOURCE — Virus Bulletin, October 1996 


Polymorphic viruses are the most difficult to detect 
because each infection looks different. Dr Solomon's 
detects polymorphic viruses better than ail the rest. 


DETECTION OF VIRUSES IN 
COMPRESSED AND ARCHIVED FILES 


SOURCE — Secure Computing, January 1997 


Dr Solomon's is far more advanced in detecting 
files including internet downloads covering the 
widest variety of file compression formats. 


For Microsoft or compatible with a 486/25 Mz processor or higher 
> For Windowa 3.1 IBM PC or compatible with 386 processor or higher 


a pease ае lnc. Dr Solomon's NetGuard is a trademark of Or Solomon's Software, Inc. 


diher products or brand names are trademarks or régistered 


trademarks of their respective holders. 


М 


1 


ow the international best-selling virus protection 
software is finally available in North America. 

Dr Solomon's Anti-Virus detects and destroys the 

most viruses... automatically! Its exclusive Dr Solomon's 
WinGuard scanner and Dr Solomons .,, _- -— 


NetGuard" technology provide " 
24-hour virus protection from j 
internet downloads, shared files, z 

e-mail, floppies, hard disks, і 
and more. з 


Dr Solomons includes its famous 
SOS" disk which lets you boot The worldwide computer 
clean from a diskette, even if your ipi eksini ke 
operating system won't load. With WOISO Every year 
SOS disk, you can be sure that your PRIN Lf row ۲ الہ‎ 
system is virus-free before you are created every month. 
even install Dr Solomon's. Dr Solomon's Anti-Virus is 
backed by the proven expertise of Dr Solomon's Anti-Virus 
Research Lab — the largest, most experienced research and 
development team in the world dedicated to providing anti- 
virus solutions. 


You get a free automatic update to the most current version 
of the software, plus you can get an optional plan that 
provides ongoing monthly updates to protect you from the 
hundreds of new viruses that appear every month. 


With Dr Solomons, if a virus strikes, you're not alone; we 
provide 24-hour virus emergency support — live with one 
of our technical experts on the phone. 


"Kills The Most Viruses... Automatically!" 


Get Dr Solomon's Anti-Virus 
today from software stores 
everywhere or call 


1-800-960-9095 ў 
L EXT. 188 
H 


Circle 171 on Inquiry Card. 


The Blue Box 


"Rhapsody with Blue" (April 
Bits) was clear, insightful, 
concise, and technologically 
literate. I gained the knowl- 
edge I wanted from one 
phrase (“...a single preemp- 
tive thread that executes the 
Mac OS and Mac applica- 
tions”), While I had guessed 
that the “blue box” would be 
a single thread, I couldn’t be 
sure because most other 
authors had not been able to 
parse what Apple was telling 
them—and Apple hadn’t 
made public statements at 
that level of technical detail. 
Steve Setzer 

ssetzer@bix.con 


What Might Have 
Been 


I entirely disagree with the 
idea that Apple had to 
choose between acquiring 
Next and becoming a soft- 
ware company (“Apple’s 
Opening Move,” March Edi- 
torial). Apple’s core products 
have always been computers, 
and Apple continues to pro- 
duce excellent hardware 
designs. The best option— 
one Mark Schlack ignored— 
would have been for Apple 
to put all its efforts into hard- 
ware. Apple could have 
offered a PowerPC machine 
capable of running the Mac 
OS, with all its 68000-emula- 
tion baggage, as well as the 
native PowerPC version of 
Windows NT. Mac and Win- 
dows users would have been 
able to run their old applica- 
tions along with new, native 
PowerPC/NT applications. 


A 


That sounds like an ideal 
platform to me, and it would 
have allowed Apple to grace- 
fully exit the OS business and 
retire the Mac OS while 
offering a clear upgrade path 
for its current users. 

T. A. Stephens 

tas@ricochet.net 


Java Unveiled 


Am I the only one thinking 
that the new emperor, Java, 
is wearing no clothes? Byte- 
code? CPU instructions, 
methinks. Virtual machine? 
Ho hum! Is the search for 
code reusability so com- 
pelling that we have all lost 
our programming senses? 
Let’s just admit that all this 
open-mouthed slavering at 
Scott McNealy’s trough is 
merely one more gladiator 
round at the Coliseum. We 
loved it when IBM got its 
comeuppance, and now we, 
and McNealy, want Gates & 
Co. to get theirs. And one 
day it will be Sun’s turn 
when the next bright new 
thing comes along. 

Roger Fedyk 
iha@bellatlantic.net 


Behind the 
Numbers 


I was amazed to see the costs 
quoted for PC ownership in 
the text box “Thin Clients: 
Behind the Numbers” that 
ran with the April cover 
story. The five-year cost of 
owning a Windows PC is 
$44,250? Rubbish! No won- 
der network computer (NC) 
proponents are such easy 


NETWORK COMPUTERS 


Cost CONTROL on MIND CONTROL? 


prey for the PC advocates. I 
run a small networked office 
with six PCs and a NetWare 
server; if the five-year cost 
were a tenth of that figure, I 
would feel derelict in the 
performance of my duties. 
In fact, I have had more 
problems with office calcula- 
tors, fax machines, and 
copiers than with PCs. As for 
upgrades, no one would 
simultaneously upgrade all 
users when some clearly 
don’t need it. 

The NC has a place in the 
modern office, but I can't see 
anyone giving up the flexi- 
bility that PCs offer, especial- 
ly after considering the 
validity of these studies. 

Tom Farmer 
Farmbaus@aol.com 


ON THE WEB 
Visit The BYTE Site! 
Search our archives. 

Download articles. See 
industry press releases. 
Join on-line conferences 
with other BYTE 
readers! See ри! 


aene Iryte. com. 


BY FAX 
(617) 860-6522 


BY E-MAIL 
Address letters to 
editors@bix.com. To 
reach individual 
BYTE editors, see The 
BYTE Site onthe Web 


Another View 


Windows 95 isa black hole 
into which we throw support 
time. The system tempts us 
with no-brain automatic set- 
up and then makes us pay 
with endless reinstallations 
of software components that 
can’t be fixed in any other 
way. Then, just when we 
think we'll scream if we see 
another hourglass, we find 
that the system is so confused 
that there’s no option but to 
scrap the entire installation 
and start again from scratch. 
And that, when it includes 
preservation of current data 
and reconfiguration of all 
reinstalled applications, 
means a full working day. 
Peter Chandler 

The Technology Partnership 
pce@techprt.co.uk 


No 40-bit PGP 


In “Encryption foraSmall . 
Planet” (March), Thom 
Stark wrote that Pretty 
Good Privacy, Inc., is “pro- 
ducing 40-bit exportable and 
128-bit domestic versions of 
its Viacrypt commercial PGP 
product line." This is not 


SUBSCRIPTION | ry 
CUSTOMER 
SERVI CE 
U.S. only: (800) 232- 
2983; international: 
(609) 426 -7676; orsee 
http: stlurww.byte.com! 


For advertising and 
other noneditorial ` 
contacts, see pages 169 
or 10orclickonthe | 
Information link on 
‘The BYTE Sie, 
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true. PGP keys are at least 
128 bits long in all versions 
of the product. More than a 
factual error, this under- 
mines the history and repu- 
tation of PGP, 

Human-rights organiza- 
tions use PGP to protect the 
identity of witnesses. Others 
use it to protect the privacy 
of everyday correspondence. 
In either case, no one wants 
to try to protect their com- 
munications with weak 
encryption. Forty-bit keys 
can be broken in less thana 
second by any major govern- 
ment. 

My company doesn’t do 
weak cryptography. We now 
have a strategy based on 
international agreements for 
strong cryptographic use 
worldwide that does not 
violate U.S. export law yet 
does not compromise the 
integrity, strength, or inter- 
operability of PGP software. 
To learn more about our 
position, see our Web page 
at http://www.pgp.com. 
Philip Zimmermann 
Chairman and Chief 
Technology Officer 
Pretty Good Privacy, Inc. 
prz(Qpgp.com 


We do regret the error. At 
press time, PGP, Inc., was 
working on international 
trademark agreements that 
would allow licensing of the 
PGP trademark for software 
that meets the company's 
standards for security and 
user control. —Eds. 


Moore vs. Crypto 


In "Encryption for a Small 
Planet" (March), Thom 
Stark neglects to mention the 
effect of Moore's law on data 
security. My corollary to 
Moore's law is this: To main- 
tain the same level of data 
security, you must increase 
your key length by 1 bit every 
year. By Moore's law, pro- 
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cessor performance doubles 
every 18 months; however, 
there are also advances in 
algorithms and mathematics, 
as well as an increasing num- 
ber of computers available to 
a would-be cryptanalyst. 
Since a doubling of comput- 
er power is equivalent to 
shortening the key by 1 bit, a 
conservative estimate is that 
the key length should 
increase by 1 bit every year. 
Stark's theoretical esti- 
mates for the maximum 
times needed to crack keys of 
different lengths are correct 
in today's terms, but incor- 
rect in absolute terms. In his 
example, RC-4 with a 56-bit 
key takes 2691.49 years to 
crack. A 56-bit key in 16 
years is equivalent to a 40-bit 
key today. Wait 16 years, and 
then start your cryptanalysis: 
The 56 bit-key would take 16 
years and 15 days to crack. If 
the U.S. government insists 
on maintaining its current 
stance on the export of 
encryption technology, then 
it should at least frame future 
legislation to allow cryptog- 
raphy vendors to increase 
key lengths by 1 bit every 
year, with a review of the 
baseline, say, every 10 years. 
Martin Budden 
Richmond, Surrey, U.K. 
martinjb@cix.compulink.co.uk 


There’s nothing absolute 
about Moore’s law; it’s an 
observation of a trend, and 
the trend will slam into the 
realities of minimum scale 
and maximum waste heat 
transfer before too many 
more microprocessor genera- 
tions elapse. Your argument 
about advances in algo- 
rithms is a better one; there 
might be indefinite room for 
improvement there. 

The ground on which the 
U.S. government maintains 
its limits on exportable 
encryption strength amounts 
to “we have to be able to 
decipher the bad guys' traf- 


fic.” If you buy that, then 
there's no reason to ever 
increase the key-lengtb limit. 
Of course, strong encryption 
is available from non-U.S. 
vendors, and further, if crimi- 
nals and terrorists don’t 
respect laws against crime 
and terror, why would any- 
one expect them to respect 
laws against exporting strong 
encryption?—Thom Stark 


Lame Review? 


Russell Kay’s review of our 
CD-ROM, “Java Security: 
Managing the Risks” (April 


public class HelloAp 
public static 
Systen 


) 


Bits), accuses us of offering 
lame advice to Java users 
concerned about security. 
The review is a prime exam- 
ple of the sort of treatment 
that security experts can 
expect from Java bandwag- 
oneers. Our bottom line is 
not, as the review implied, to 
turn Java off, but to manage 
your risks: Educate yourself 
about the dangers of exe- 
cutable content, determine 
what (if anything) you have 
to lose, and set up an appro- 
priate security policy. Unfor- 
tunately, there’s no magic 
solution to Java security. If 
you have nothing to lose, you 
can surf with impunity. But if 
information is the lifeblood 
of your business, you had 
better think twice about surf- 
ing to unknown sites witha 
Java-enabled browser ona 
mission-critical machine. 
Secunity is rarely an all-or- 
nothing proposition. You 
must decide for yourself how 


much risk you’re willing to 
live with. 

Gary McGraw and Ed Felten 
Authors, “Java Security: 
Managing the Risks” 


I commend the authors’ atti- 
tude about managing risks; 
I've been waving that flag in 
various IS camps for years. 
But the problem, in my view, 
is that the solutions they pro- 
pose aren't workable in the 
real world. To "think twice 
about surfing to unknown 
sites with a Java-enabled 
browser" is fine as a philo- 
sophical perspective, but you 
can't get much work done 
that way. When did you last 
use a Web browser for more 
than a minute or so and not 
visit an unknown Web site? 
To reap the advantages of 
Java, you have to understand 
and accept some security 
exposures, which the authors 
make clear, But what IS 
administrators need from 
security policy and security 
tools is more than an Off 
switch and a warning label. 
This isn’t a bad CD-ROM 
publication. But I think 
there’s a better one that 
could have been.—Russell 
Kay, technical editor 


No Transfer 


Can you generate a certifi- 
cate on one platform, send 
in the certificate request, and 
expect to be able to success- 
fully install and use the cer- 
tificate on a totally different 
platform? After reading 
“Digital IDs” (March Web 
Project), І wasn't certain 
whether the certificate is 
bound to be used on the 
platform on which it is gen- 
erated. 

David Milewich 
drmilewich@tasc.com 
Certificate use is not bound 


by the format of the request, 
but by the fact that the key 


www.sgi.com/O2 
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DESKTOP WORKSTATION 
$7,495 
MIPS R5000 (80MHZ PROCESSOR 


31-Ә!Т DOUBLE-BUFFERED GRAPHICS : Two words that sight describe your feeling when you see a powerful Silicon Graphics workstation 
HARDWARE TEXTURE MAPPING : 


medio ppaum 


IMAGE PROCESSING ENGINE : 
VIDEO COMPRESSION ENGINE : at this price, but will definitely describe your feeling once you plug it in. It's a feeling brought 
: WEB-INTEGRATED USER ENVIRONMENT : 
64МВ ECC SDRAM Е 8 — . 
108 SCSI SYSTEM DISK : on by the O2™ workstation’s stunning combination of CPU and graphics performance, along 
17° MONITOR, 1280X 1024 : 
IOOBASETX/IOBASET ETMERNET > * А . age А Е T 
CD-ROM : with unparalleled video and imaging capabilities. It's all courtesy of an innovative Unified 


H M 
Boscssepsn эде» vtasseosesau»ontsauaocvqodqutvvortoveccauteoev \ 


Memory Architecture and either a MIPS* R5000" or more powerful MIPS* R10000" CPU 
that leaves O2 alone at the head of its class. So see our Web site or call us for more information 


at 800.636.8184, Dept. L$0055. And don't worry if you're out of breath. We're used to it. 


Computer Systems 
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Visual Internet Toolkits 
Want to build applications | tor the Net? 


“We conducted a test session to compare the 
performance of similar products, and Distinct's 
product was better.” -Dr. Shyam Sunder, 
Camegie Mellon University 

“Distinct provided a Telnet OCX/VBX that 

saved up to 6 months of development time 

and reduced the overall development cost." 
-Paul Calboun, Tandem Computers 


"The Distinct package includes custom controls 
that are easy to use, reliable, and perform well.” 


-Darwin Hatheway, 3M Company 
“By using Distinct, CRM saved a lot of time - 


and money and provided great solutions for ¥ Ye 
distinct 


challenging tasks." -William 
CRM Technologies 
http://www.distinct.com 


Distinct provides the most comprehensive, 
robust and market tested Internet and 
Intranet components available in the world. 
Just plug them into your applications and 
deliver solid products fast and on 
schedule. Every time. 


“His not often, in today’s market, that you can 
find companies that want to find the solution to 
a customer's problem, no questions asked. sales@distinct.com 
Thank you." -Scott б, Phillips, Phone: 1-408-366-8933 
NIN Communications, Inc. Fax: 1-408-366-0153 
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Distinct IntelliTerm 
аш Terminal Emulator for DEC and IBM* жы 


БЫЕЛ SES 
LI x ә zitie 


iniri ; 
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Highlights: ^ | = 
e TN3270 Emulation-Models 2 34 and 5 (for IBM Mainframes) 

e 31796 Vector Graphics & 3279536 Free 

e TN5250 (24x80, 27x132) (for AS/400) бә: Сору 


ailable at... 
e T52, VT100, VT220, VT320 & VTA20 KC 
emulation (for DEC and UNIX Systems) 


* Customizable keyboard layouts, 
poppads and session profiles 


* VBA" Advanced Scripting Language 
e DDE, HLLAPI, EHLLAPI, WinHLLAPI 408.366.8933 


and Visual Basic WWW: http://Www.distinc.com 


e Available for Windows 3.11, Windows © 408.366.0153 


E-mail: bytemag@distinct.com 
ўз and Windows NT абс, " prm 


distinct 
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you send off to be signed lives 
in the key database of the sys- 
tem on which you generate 
the signing request. 

—Jon Udell, executive editor 


POPped Pine 


A letter in the March Inbox 
(“Pine Came First”) states 
that Pine works with POP. As 
of version 3.95, PC-Pine can- 
not be used with a POP serv- 
er, according to the Universi- 
ty of Washington’s Pine FAQ. 
Alan Schunemann 
schu@digex.net 


Thanks for the clarification. 
We should have pointed that 
out.—Eds. 


FIX 


In “Digital IDs” (March Web 
Project), we said that any 
Web server to which you 
connect can request cookies 
other than the ones it 
deposited. That is untrue: 
It’s not that easy to steal 
cookies. For details, see 
news://dev4.byte.com/ 
5e000196024 1dm(2dev4 
— — 


COMING UP IN JULY 


COVER STORY 


The New User Interface 
Microsoft's Windows 97 and Netscape's Constellation offer 
the first true network user interfaces for desktop comput- 

ers. BYTE examines this fundamental shift in desktop Uis, 
particularly its impact on applications development. 


MANAGING DATA 
Beware the Year 2000 
It's coming, and it's going to break some big applications. 
Estimates put the cost to U.S. businesses alone at $600 
billion. We look at techniques and tools for finding the 
problems and fixing them. 


NETWORK INTEGRATION 


Virtual Private Networks 
The Internet has ushered in the era of virtual private 
networks, which promise low-cost, highly configurable 
wide-area networking. We sort out the pros and cons of 
building your own versus renting one from an ISP. 


HARDWARE LAB REPORT 
MMX Desktop Systems 
NSTL tests high-end desktop systems that take advantage 
of the new Pentium II chip's MMX multimedia- 
enhancement technology. 


SOFTWARELAB REPORT 


Web Applications Servers 
We examine three top server-based programs that address 
the challenge of distributing applications—and applets— 
over the Internet: Lotus Domino, Microsoft Internet 
Information Server, and Netscape Enterprise Server. 


CORE 
ACPU in the Hand 
BYTE takes an inside look at the Hitachi SH-3, the 
low-power 32-bit processor at the heart of many 
hand-held personal computers. 


“TED 4.0...the finest desktop anywhere. Dropdead "NTED merges the two computing environments 
gorgeous, eminently practical, and chockcablock advanced desktop functions like an exclusive to a greater degree than ever before." 
full of utility." —UNIX Review, December '96 —PC Week Analyst's Choice: October 7, 1996 


Graphical Workspace Manager that makes 


The days of wrestling with inconsistent the most of each inch of sereen real estate. improve security and enjoy a more efficient 
interiaces are over. TriTeal's complete family With NTED'", vou can seamlessly integrate deplovment strategy. 

of integrated desktop solutions make the access to Windows applications and data, all Realize the big benefits of TriTeal's family of 
promise of n single unified desktop а very from one point-and-click interface. desktop solutions today. 

productive reality. | The benefit to you? For a FREE demo disk call TriTeal at 
TED”—TriTeal Enterprise Desktop--unites You'll streamline system administration, (800) 874-8325 ext. 5890 or visit our 
your UNIX users under a single, intuitive simplify end user training and support, web site at www.triteaLcony/bml. 


Є TRifeal. 


FREE Demo disk! Call 800 874-8325 ext. 5890. Or visit us at www.triteal.com/bm1 


© 1997 TríTcal Corporation. Treffen! ta а rodistered trademark of TrfTeal Corporation TED f п trademark of Tried Corpenation, NTED fe a temdemerk ol TrToa! Corporation. Windows NT fs a trader of Mikro! Corpamtion. UNIX la a registered 
tradotriach in the 1,8. and other countrics, lensa exchusively тим X/Open Ge. Lid, АЙ oder product rumes mentioned herein dro тшт Ав of thelr repele companies. Specifications subject 10 dude without Со, 
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MMX" Technology: The Compaq Deskpro 
line now offers the fastest processors available — 
the Pentium" II and the Pentium Processor with 
MMX” technology. Each provides the additional 
performance and functionality that are essential 
for applications like visual computing and 
communication-based applications. 


Multimedia Sound: The new Compaq Multi- 
media Sound System creates outstanding 5- watts 
per channel sound and sports a space-saving 
design that fits seamlessly with most Compaq 
monitors. It fcatures an integrated mic rophone, 
digital volume controls and audio in/out jacks. 


Inherent Value: What distinguishes the Compaq 
Deskpro line is its overall value. Everything 
from Asset Management and Info Messenger 
to LS-120 Drives and SMART Hard Drives to 
thc quality and reliability. Ultimately, you get a 
lower cost of ownership over your desktop's 
lifecycle. Prices start at $ 1,070: 


Asset Management: Asset Management is a 
part of the industry-standard technology that 
we pioneered called Intelligent Manageability 
(which supports the DMI standard). Asset 
Management lets you take inventory of all of 
your Compaq hardware and software from onc 
location. No more time wasted running around, 
Time is, after all, money. And who has enough 
time? To say nothing of money. 
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Memory: RAM famished? You'll find it amply 
provided in a Compaq Deskpro. There's up to 
64 MB EDO standard memory, expandable 
to 256MB. Additionally, in a secondary cache, 
there's either 256K or SI2K that gives you 
faster access to your data. 


SMART Hard Drives: Another aspect of 
Intelligent Manageability that we innovated is our 
SMART Hard Drive technology. It helps prevent 
catastrophic data loss. Fire insurance is one thing 


This is the best kind of all. Prevention. 


HOOHAH vers 


(OR, A GUIDE FOR SPOTTING THE DIFFERENCES ВІ 


Technical Support: You won't be left hanging. 
Because every Compaq Deskpro comes with what 
is possibly the most comprehensive technical 
support in the industry. It includes a dedicated 
7x24 toll-free technical support number. 
Additionally, with each Compaq Deskpro you 
get a standard three-year limited warranty! for 
parts and one-year on-site labor (with custom 
upgrades available too). 


Information Access: You'll find that the 
Compaq Web site offers the most extensive 
software support known to PC-kind. Also, as 
software upgrades become available we send 
them to you via CD-ROM. Just two of the ways 
that you will find Compaq gives you access to 
the information you need. 


‘Price mentioned is estimated street price for entry-level models. Dealer prices may vary. Prices do not include monitors, tCertaln restrictions and exclusions apply ©1997 Compaq Computer Corporatio, 

> All rights reserved. Compaq and Deskpro registered U.S. Patent and Trademark Office. Features vary hy model. Some features available with Compaq Deskpro and independent software applications. Other 

pentium” fcarures only available on Windows 95. The Intel Inside Logo, Pentium and Pentlum Ш are registered trademarks and MMX и a trademark of Intel Corporation, Other products mentioned may be trademarks 
PROCESSOR or registered trademarks of their respective companies, 


Ease Of Integration: Want compatibility? 
You've come to the right ad. Because all of our 
desktops are designed with an open architecture 
to ensure compatibility and integration into any 
network, Also our Insight Manager is compatible 
with top leading LAN management software 
now on the market, like Microsoft SMS, Intel 
LANDesk, Norton Administrator and others. 


Smart Cover Sensor: If somconc happens to 
get into your PC unexpectedly, you'll know 

about it, thanks to our Smart Cover Sensor. It’s 
like having an invisible, full-time security force. 


Maximized Storage: Did we hear someone 
say storage? How does 120MB of floppy storage 
sound? First offered by Compaq, the LS-120 
Drive provides increased storage, performance 
and is backwards compatible with current 

1.44 MB diskettes. And on selected Compaq 
desktops, you get something that many other 
PCs don't offer: PD-CD Drives. This gives you 
the option of reading current CDs or utilizing 
650 MB of rewritable storage. 


Performance Monitors: You'll find our P50, 
¥70 and P70 monitors offer a super-fast refresh 
rate and flicker-free image. And since Compaq 
engineers designed them, they're as reliable as 
our CPUs. 


Info Messenger: Info Messenger is a new 
Compaq Internet service that lets you create 
your own profile and choose what Compaq soft- 
ware updates and technical information you 
want. It notifies you automatically by e-mail and 
wil] search the Compaq Web site to collect 
customized information and transfer it to your 
custom Web page. 


Any Questions: If you'd like any further 
information, please visit us at www,compaq.com 
or call 1-800-392-8883, A wannabe is fine in a 
trendy restaurant. But not on a desk. 


1S SUBSTANCE. 


"WEEN A DESKTOP WANNABE AND THE REAL DEAL.) 


The Compaq Deskpro. Innovation, value and reliability. 
Just what you'd expect from the world's leading desktop. 


COMPAQ 


Has It Changed Your Life Yet? 


News & Views 


Pentium II: King of the x86 Hill 


Intel's latest processor edges AMD's K6 in x86 performance, 
but it’s a photo finish with the PowerPC. 


EE he seesaw pursuit of desktop 
f performance continues. 
T ll Debutingata top speed of 266 
la MHz, Intel’s latest proces- 
sor, the Pentium II (code-named Klam- 
ath), is king of the x86 hill. In recent tests, 
however, BYTE found that Pentium 
II-based systems run neck and neck with 
current high-end PowerPC-based com- 
puters. And tests on a noncommercial ref- 
erence system that used the new 233-MHz 
K6 indicate that although AMD's latest 
processor lags slightly behind the fastest 
Pentium ILin integer operations and fur- 
ther behind in floating-point-intensive 
tasks, it competes fairly well with Intel's 
current high-end CPUs. 
Discussions about these latest pr 


sors’ performance are incomplete mo ө | 


out considering total system architecture, 
For example, the latest WM, 7 ا‎ 
Mac OS system vendors such as Ütna 
(510-651-9488; http://www.umax.com) 
and Power Computing (512-246-7807; 
http://www.powercc.com) feature a 604e 
processor running at 250 MHz. However, 
until new motherboards for Mac clones 
become available, the 250-MHz 604e is 
constrained by a processor-to-main- 
memory (aka system) bus that runs at 50 
MHz, compared to 66 MHz for the cur- 
rent Pentium II system bus. Faster system- 
bus speeds (and also faster L2-cache bus 
speeds) are expected from the Intel and 
PowerPC camps over the next two years. 
With the Pentium Il, Intel increased the 
L1 cache size from 16 to 32 KB, added 
multimedia extensions (MMX) support, 
and ratcheted up the speed to 266 MHz. 
The Pentium II has a 5 12-KB L2 cache, but 
Intel may later release Pentium IIs with 
different L2-cache sizes. The Pentium II 
system provided by Polywell (800-999. 
1278) was a screamer. But the Pentium II 
sacrifices performance in certain areas to 
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Photo Finish in PowerPC vs. Pentium ЇЇ 


(default) Ш 200-Mitz Pentium Pro v 
dtc nh Bri IU 
Unsharp Mask M A, 
(custom) qun 
B nm 
Ai Urs bnt 
in |> n [ 
Gaussian Blur T Р 
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hop tests'do not address disk access or video. performance. The ` 
ower-Computing s PowerTower Pro 250) and.K6 и had 
B Leathe All other systems had a 512-KB cache. М 


K6 Nips at Pentium II's Heels 


Xie fests on five systems. All systems had 64 MB of RAM. 
8P 


K6 Ме" in NT Applications 


BYTEmarks measure raw CPU, not wn KG KB eer a LNB 12 deer a 
performance. A 90-MHz Pentium equ 12 Ehana Diamini RAO and 
-Maxtor 85120A EIDE drive. 


allow a lower price and sets the stage fom 
a battle over PC motherboard designs. 1 

The Pentium II sports a new package, E 
the Single Edge Contact (SEC) cartridge, 
which looks like a deck of playing cards 
painted black and mounted on edge. The 
new package allows the use of standard 
static RAM (SRAM), which is a major rea- 


EES 36. (The 512-KB базыб Рго [200 
MHz] cost $1035 at press time, in quan- 
tities of 1000.) 
However, the Pentium Pro's custom 
cache ran at the same speed as the CPU, 
as high as 200 MHz, whereas the 266-MHz 


| State of the Internet 


| More interesting statistics reflecting the 

emergence of the Internetin today's every- 
day life, as provided by Win Treese of Open 
Market, a developer of Internet commerce 
software (http://www. openmarket.com/ 
intindex): 


Number of times President Clinton 
mentioned the Internet in the 1997 
State of the Union address: 6 


Number of times he mentioned it in the 
1996 address: Û 


Number of State of the Union addresses 


Pentium II's L2 cache bus runs at just 133 
MHz. The SEC approach also needs a dif- 
ferent socket than the Socket 7 used for 
the Pentium. Intel claims the SEC cards 
are needed to support higher clock speeds 
(greater than 300 MHz) in high volumes 
at commodity prices. Intel's competitors 
claim they can match or exceed Intel’s 
performance by sticking with the Socket 
7, while still beating Intel's prices. 

AMD uses the Socket 7 for its K6 pro- 
cessor announced and released in April. 
AMD contends that system vendors can 
build relatively inexpensive systems by 
leveraging the existing low-cost infra- 
structure for Socket 7-compatible com- 
ponents. Motherboard vendors who 
want to support the Ké only need to up- 
grade the BIOS and clock speed to ac- 
commodate the new chip, which is also 
available at 166 and 200 MHz. TheSocket 
7 implementation is limited to a 66-MHz 
shared system and secondary cache bus, 
however, unlike the Pentium II, which has 
separate buses. Any motherboard that 
supports the P55C pin-outof the Pentium 
with MMX will probably support the 
K6, so expect a lively market in K6 up- 
grades for existing midspeed (120- to 166- 
MHz) Pentium systems. 

The quantity-1000 price for the 233- 
MHz K6 is $469, or $167 less than the 233- 
MHz Pentium II. The K6 doesn't have an 
integrated L2 cache, but 512 KB of L2- 
cache memory costs only about $25. 

The BYTEmark FPU tes: indicates that 
the K6’s primary weakness is in floating- 
point operations. AMD says most busi- 
ness tasks do not rely heavily on floating- 
point performance and even contends 
thatthe SYSmark for Windows NT 4.0 test 
suite of five applications uses more float- 


carried live on the Internet: 1 


Percent change in H ambrecht & Quist's 
Internet stock index for 1996: :~16 


Rank of Ford among Web advertisers, in 


estimated dollars spent, August 1996:18 


Rank of Microsoft: E 


Number of people who worked on the 
NFL's Super Bowl Web site: 35 


Number of Boston Public oe 
branches: 


Percentage of —— connected to 
the internet: 1 00 7: 


ing-point operations than typical users 
would in using those applications. The 
K6’s performance in the BYTEmark inte- 
ger test suite showed that while the float- 
ing-point performance of the K6 fell 
slightly short of a 200-MHz Pentium, the 
K6's integer performance was almost 
equal to that of the Pentium II. 

In our Photoshop tests, which do not 
emphasize hard drive or video adapter 
performance (for a full description, see 
“MMX: Better in Fits and Starts," Febru- 
ary BYTE, page 26), the K6 was slower 
than the Pentium Hin the MMX-intensive 
RGB-to-CMYK conversion, Unsharp 
Mask, and Gaussian Blur operations, in 
some cases by a wide margin. This sug- 
gests that AMD's MMX implementation 
is not quite as fast as Intel's. 

As usual, chip and system vendors 
will continue to release faster products 
this year and next. Cyrix, another Intel 
rival, will soon announce its M2 chip, 
which will have its own MMX imple- 
mentation. Intel already plans to release 
a 300-MHz Pentium П this summer. Intel 
also says that the Pentium II's dual-inde- 
pendent bus architecture supports the 
evolution of today's 66-MHz system bus 
to 100 MHz within a year. Meanwhile, 
in the PowerPC arena, sources say a 604e- 
like CPU code-named Arthur that will 
have separate secondary cache and sys- 
tem buses (with the cache bus running at 
up to the same speed as the CPU) will 
appear this summer. Exponential's x704 
is slated to appear this summer running 
in the 400-MHz range (with systems pos- 
sibly using an in-line-cache approach to 
deliver faster cache-bus performance). 

In the meantime, if you want a rela- 
tively inexpensive but high-performing 


system, check out Ké-based computers. 
For the fastest in x86 performance, go 
with a Pentium II-based system, though 
if you need workstations or servers with 
more than two CPUS, you'll have to go 
with Pentium Pro (greater than dual Pen- 
tium II-based systems won't be supported 
until early 1998, Intel says). As for Mac 
versus Wintel, our tests show that systems 
based on the fastest x86 and PowerPC 
processors are roughly comparable in raw 
performance. The debate over which 
OS— Windows or the Mac—is better is 
beyond the scope of this article. 

-G. Armour Van Horn 


HyperWave 
Wins Best of 
CeBIT Award 


Hyper Wave, an innovative information 
server that solves many of the problems 
associated with electronic publishing on 
the Internet and intranets, won BYTE's 
third annual Best of CeBIT award. (For 
contact information on CeBIT award 
winners, see page 28.). The Hyper Wave 
information server combines powerful 
search and navigation 
tools with remote / 
authoring, full-text 
indexing, and security. 
HyperWave's ability to 
treat links as separate 


objects that are bidirectional 

and have a wide range of attributes elim- 

inates many link management chores. 
continued 
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Speech technology from Lernout & 
Hauspie, which provides speech recog- 
nition, text-to-speech conversion, com- 
pression, translation in many languages, 
and other services, won as Best Technol- 
ogy. Best Technology finalist was a Java- 
based application from the Berlin Hein- 
rich Hertz Institut of Communications 
Technology that shows how the forth- 
coming MPEG-4 video standard can turn 
video into a more interactive medium. 

The C3 Messenger server, from Com: 
On, won the Best Communications Soft- 
ware award for its ability to integrate dis- 
parate mail systems with open Internet 
mail. Finalists were the DirectPC Net- 
work Edition satellite Internet service 
from Hughes Olivetti Telecom and Snap- 
ware desktop telephony software from 
telesnap GmbH. Orckit's Fast Internet 
xDSL Broadband Access System won the 
Best Communications Hardware award 
for its ability to ease the Internet band- 
width crunch. Finalists were 3Com's Fast 
IP switch and Vicas, a combination router, 
encrypter, PBX, and Ethernet card from 
BinTec Communications GmbH. 

Hyper Wave also won in the Best Inter- 
net Product category, while Trusted 
Web intranet security software, from 
Siemens Nixdorf, and Inso’s Dynabase 
Web Management System were final- 
ists. Black Sun’s Passport/Community 
Server, which is for building large on-line 
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HyperWave's search engines dynamically index 
text and custom document attributes. 


communities, won as Best Multimedia 
Software. Finalists in the category were 
a multimedia authoring tool from Pi- 
tango Multimedia called Clickworks 1.1 
and Metatools' Soap, a video-editing tool 
that has an innovative user interface. 
The award for Best Multimedia Hard- 
ware went to the Philips Trimedia TM- 


1000, a media processor that accelerates 
audio, video, graphics, and communica- 
tions. DV Master, a digital video-editing 
board from Fast Multimedia, and Terra- 
Tec's AudioSystem EWS64 XL card, a pro- 
fessional solution for editing digital and 
analog sound, were finalists. 
Quicktionary, a nifty pen-size scanner 


Best of CeBIT Awards Contact Information ^ 


Best of Show: HyperWave (+49 89 
9930740, 888-644-3100, or 
http://www.hyperwave.com). 


Best Technology: Lemout & Hauspie 
(+3257 228 888 or http www. Ihs.com). 
Finalist: Berlin Heinrich Hertz Institut of 


Communications Technology (+49 30 310 


02 253 orhttp://www.hhi.de). — 
Best Coninunicationis Software: 


. Com:On (+ 49 4030 189 182 or 
http://www.com-on.de). Finalists: Hughes 
Olivetti tj Telecom (+44 1908 319101 or 
http//wwwhoteu. com); telesnap GmbH 
(+49 711 90 66 80 or http//www 
elesnap.de). 


Best Communications Hardware: 
` Orckit (+9723 696 2121 or 
` http://www.orckit.com). Finalists: SCom 


` (408-764-5000 or http: УМУ: Зсот.сот); 


ВіпТес Communications GmbH (+49 911 
. 967300r peus piace 
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Best Internet Product: : HyperWave. 
Finalists; Siemens Nixdorf (+353 1 676 
7551 or http;//www.trustedweb. com); Inso 
(617-753-6500 or http://www.inso.com). 


Best Multimedia Software: Black Sun 
Interactive (415-273-7000 or http://www 
blacksun.com). Finalists: Pitango Multime- 
dia, a division of Scitex (800-675-5666 or 
http://www,pitango.com); MetaTools (805- 
566-6200 orhttp://www.metatools.com). 


Best Multimedia Hardware: Philips 
(408-991-3838 or http://www.trimedia- 
philips.com). Finalists: Fast Multimedia 
(+49 89 50206 0 or http://www .fast- 
multimedia.com); TerraTec (+49 2157 
8179 0 or http://www.terratec.de). 


Best Peripheral: WizCom (+975 2 532 
8222). Finalists: Philips (+49511 89 
51098 or http://www.speech.be. philips 
.com); Toshiba (800-550-8674 or 
http://www.toshiba.com). 


Best Portable: Apple (408-996-1010 or 
http://www.apple.com). Finalists: Toshiba 
(+49 2131 158 01 or http://www.toshiba- 
teg.com); Palm Computing (415-949- 
9300 or http://www.usr.com/palm). 


Best Software Application: Silux (+41 
52 3660330 or http://www.silu.com). — . 
Finalists; MultiStream (+49 89 890162 14 
or http://www.multistream.com); Applix 
(+49 89 7485890 or http://www.applixcom). 


Best Development Software: SoftLab 
(+49 89 99360 http://www.softlabna 
.com). Finalists: Quadratron Regie (+44 
1344 57744 or http://www.qr-ag.com); 
Platinum Technology (800-442-6861 or 
http://www.platinum.com). 


Best System: Umax Data Systems (+886 
2 517 0055 or http://www.umax.com). 
Finalists: Data General (508-898-5000 or 
http:/Avww.dg.com); Vobis (+49 2405 
444 0 orhttp://www.vobis.de). 
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PICTURED CONTROLLERS AND DRIVES NOT INCLUDED 
WITH DATA SILO OR DATA EXPRESS 


WHEN IT COMES TO DATA STORAGE, 


ITS NOT JUST ABOUT BEING TOUGH. 
ITS ALSO ABOUT BEING FLEXIBLE. 


?^ Flexibility. It might be one of the last things you 
think about when buying storage 
enclosures, but the first thing you need when 
your storage requirements grow or change. 


However, if you are already using the 


9 bays, and our Data Express enclosures are ideal 


<2 


removable storage needs. Best of all, you can 


for your internal and external 


integrate a variety of Data Express models 


into a stand-alone Data Silo and create your 


DATA SILO” EXPANSION CHASSIS 


Kingston? rugged line of Data Silo? 
expansion chassis or removable Data sy et е 


Express® drive enclosures, you’ve got plenty 


own custom removable solution. Plus, all 


= : А 
1 enal p Kingston storage enclosures are backed with 
Kingston’s superior service and support, 


DATA EXPRESS® REMOVABLE STORAGE 


of choices. Kingston's storage products are 
specifically designed to meet long-term storage needs, offering 
an unparalleled variety. of mix-and-match solutions. Our 


reliable Data Silo expansion chassis are available with up to 


For more information, call us at (800) 435-0670 


including a generous 7-year warranty. 


Kingston Storage enclosures— 


proof that you can be both tough Kingsto peu п 


and flexible at the same time. STORAGE PRODUCTS DIVISION 


Visit our Web site: heep://www.kingston.com/b. hem 


G A CE 


SOLARIS. К. 
эне iRAB 68 
Kingston is a member of RAB . » 
COMPATIBLE (Raid Advisory Board) SiliconGraphics 


Kingston Technology Company, 17600 Newhope Streer, Fountain Valley, California 92708, USA (714) 435-1850 Fax 435-1847, e-mail: storage@kingston.com. 
© 1997 Kingston Technology Company. All rights reserved. Computing Without Limits is a trademark of Kingston Technology Company. 
All other trademarks and registered trademarks are property of their respective holders. 


Circle 130 on Inquiry Card (RESELLERS: 131). 


Umax's high-end Mac OS system 
features a 250-MHz 604e CPU. 


from WizCom that performs OCR and 
language translation, took top honors in 
the Best Peripheral category. One periph- 
eral finalist was Philips' SpeechPad and 
SpeechMagic software-hardware com- 
bination for voice dictation and speech- 
to-text conversion. The second periph- 
eral finalist was Toshiba's slim PDR-2 
Digital Still Camera (it fits into and directly 
interfaces with a PC Card slot). 

Best Portable winner was Apple, for its 
PowerBook 3400, a notebook that runs 
on a 240-MHz 603e PowerPC processor. 
The Toshiba Libretto 50, a 75-MHz Pen- 
tium-based PC subnotebook, and the new 
version of the PalmPilot hand-held PC, 
from U.S. Robotics' Palm Computing 
Division (seethe What's New Preview on 
page 171), were finalists. 

Silux Simulation, a tool that lets you 
dynamically interact with running sim- 
ulations and enables stress and motion 
analysis, won as Best Software Applica- 
tion. Finalists were the multiple-plat- 


OVA Do in Reverse 


Although upgrading an older Pentium sys- 


"tem with the latest OverDrive processor is 


usually a fairly smooth. process, ‘it's not 


always without problems. When upgrading 
our first candidate, a Comtrade 90-MHz 
Pentium system built around a Wang mother- 
board, it took only a few minutes to unlock 
the zero insertion force (ZIF) socket, remove 
the old processor, and install the OverDrive 
unit. 

When we turned the PC on, however, we 
discovered what Intel describes as a rare 


form, distributed-enterprise backup 
system for SAP R/3, from MultiStream, 
and Applix Anywhere Office, which is 
implemented in Java. The award for Best 
Development Software went to SoftLab's 
Visual Enabler, a workgroup configura- 
tion management and version-control 
tool set. Finalists were the enterprise- 
level software-integration system from 
Quadratron Regie called O3sis and Plat- 
inum Technology's Paradigm Plus 3.5 
object-oriented repository and design- 
and-analysis tool. 

The award for Best System went to 
Umax DataSystems for its high-end Mac 
OS computer based on a 250-MHz 604e 
PowerPC processor (you can upgrade the 
system by adding a second CPU), the 
SuperPulsar 2500. (No Pentium II or Ké 
systems were nominated. At the time of 
the show in mid-March, vendors staged 
only technology demonstrations of their 
forthcoming Pentium Il or K6 systems and 
wouldn't publicly discuss features or per- 
formance.) Finalists were Data General's 
dual-server, Pentium Pro- based Cluster- 
in-a-Box and Vobis's surprisingly afford- 
able (about US$3800) 500-MHz 21164- 
based Highscreen Alpha 500 system. 


MMX OverDrive 
= Expensive 
Upgrade 


Intel’s latest OverDrive processor boosts 
your system’s business applications per- 


Bug of the Month — 


‘incompatibility The OverDrive draws power 


for its built-in fan and other circuitry directly 
from the CPU socket. On some system boards, 
however, the three necessary CPU socket pins 
are left unconnected. 


- Without power for its fan, the OverDrive — 


avoids burning up by shifting into what Intel 
calls “low-performance mode.” Instead of 
soaring to 150 MHz, the effective processor 
speed dropped to about 25 MHz! No work- 
around is possible, according to Intel. Check 
the compatibility list at the OverDrive Web 
site (http://www.intel.com/procs/overdrive) 
before you buy. -Robart L Hummel 


Send yours to 76443. 1723@compuserve. com! 
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Future Watch | 


Video Marries 
Hypertext 


A new standard from MPEG will bring 
Web-like interactivity to sound and mo- 
tion. The nascent MPEG-4 standard will 
combine sound and motion with hyper- 
links, allowing for a new generation of 
interactive applications that let you point 
and click through a series of linked text, 
audio, and video objects. 

Whereas today's Virtual Reality Mod- 
eling Language (VRML) is used to define 
interactive 2-D and 3-D environments, 
MPEG-4 adds video to the mix. With 
MPEG-4, you can click on part of a video 
(e.g., an engine part) and go to linked 
explanatory text for more information. 
MPEG-4 could be used for interactive 
training, education, virtual business 
meetings, and other types of interactive 
applications. 

MPEG hopes to create an international 
draft standard and then final approval 
sometime in 1998. Beyond that time 
frame is MPEG-7, which will specify a 
standard for describing the information 
needed by multimedia search engines, so 
that Web surfers will be able to better 
search for audio and video content. 


formance while adding support for mul- 
timedia extensions (MMX) technology. 
However, if you're on atight budget, you 
should investigate less expensive mem- 
ory upgrades first. 

Intel (800-538-3373 or 503-264-7000; 
http://www.intel.com/procs/overdrive) 
offers several versions of its Pentium 
OverDrive processor with MMX tech- 
nology for upgrading older Pentium sys- 
tems. An upgrade from 75 to 125 MHz 
or from 90 to 150 MHz costs $399. The 
upgrade from 100 to 166 MHz costs $499. 

The OverDrive with MMX incorpo- 
rates leading-edge Intel technology, such 
as 0.35-micron fabrication and 2.8-V oper- 
ation. Both techniques allow Intel to pro- 
duce faster processors that consume less 
power and produce less heat. So it can 
work in older 3.3-V systems, the Over- 
Drive with MMX provides its own volt- 
age converter, filters, and a fail-safe pro- 
tection system. 

All this intelligence fits on a tiny pig- 
gyback circuit board hidden inside the 
heat sink under the integrated fan. To 
ensure an adequate supply of instructions 


+ Component-based RAD C++ 

+ Drag-and-drop programming 

+ Easily create reusable components 

+ Distributed application 
development 

+ Netlmpact o for creating 
data-driven Web applications 


+ Fast database access with the 
Powersoft DataWindow™ 


and native drivers 
+ Sybase SQL Anywhere™ server 
+ Support for legacy MFC code 


Download your free Test Drive Edition today: www.powersoft.com or 1-800-395-3525. Power 
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The first RAD С++ tool 


that's all pluses. No minuses. 


Productivity without compromise. New Power++ 2.0. 


Introducing Power++ 2.0. The powerful new 
version of Optima++” It's the RAD C++ cool that 
delivers the performance you need for client/server, 


distributed and Internet applications—plus the pro- 


What's more, with Power++ you can minimize 
development time while maximizing your existing 


investments. You can reuse over 245 components and 


"Tower is easily the most productive C++ environment weve 
used. In only seven months, we've rolled out diverse business 
applications from mission-critical manufacturing solutions to 
sales force automation” 

— Paul Ackley, Programmer/Analyst, United McGill Corporation 


ductivity you need to get the job done. 

Power++ is an ideal environment for building the 
server-side of Internet projects. It helps you minimize 
the development time of rich, dynamic, data-driven 
Web applications using Sybase? Netlmpact" Dynamo. 

And with its innovative component-based 


classes—or easily create your own. You can even lever- 
age your legacy MFC and ANSI C and C++ code. 
approach, Power++ makes it easy to build scalable Award-winning Power++ combines all of these 


applications. You can quickly build high-performance proven features and more. Check it out today. 


MPowersofl mes 
Open Tools from Sybase, Inc. G | 
IA 


ActiveX™ Server components and deploy them in dis- 
tributed frameworks such as Powersoft Jaguar CTS™ 


and Microsoft® Transaction Server. 
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` They thought that my new 
just a big surge suppressor 


“Back-UPS Office is a shoa-in for 
the sreail-office/Rowme-office cot 
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User-replaceahie Batteries 

Cells can be easily swapped out, saving 
time and expense: no need to return to the 
factory for service. Batteries last 3-6 years 
under normal usage. 


integrates the Security of a Surge @ 


Suppressor with the Power of a UPS 
Back-UPS Office provides enough outlets to 
protect your customers’ entire system. Sir 
outlets guard your hardware with full time 
surge protection. Three of the sir provide 
instantaneous battery backup to keep your 
system from crashing in the event of a 
brownout or blackout. 


AMG jis ШЧ ШШ: elt: i far reliability 
ЇЙ И] ЕШ vijat UPSI Senders combined. 


Battery Replacement Warning Prevents 
Downtime 

An LED signals when the Back-UPS 
Office's internal self-test finds the battery 
near the end of its life. Users have 6-8 
weeks warning. 


Site-Wiring Fault Indicator 

Without a proper ground, most surge pro- 
tection is useless. Back-UPS Office alerts 
you fo wiring problems such as missing 
ground and reversed polarity, two common 
wiring mistakes which otherwise would 
require an electrician's visit to diagnose. 
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Convenient BlockSafe~ Qutiet Spacing 
Back-UPS Office's outlets are spaced to 
accommodate all size plugs, including large 
transformer blocks, No need to sacrifice the 
use of any outlets to accommodate large 
block plugs. 


Circuit breaker 
Provides protection in the event of an over- 
load or short circuit; no fuse, no hassle. 


"urs | Under the Lifetime Equipment 
eat | Protection policy, APC will 
repair or replace connected 
equipment damaged by surges, 
including lightning strikes, up to 
J| $25,000. See policy for details. 


multipath Back-UPS’ Office" was 


— then the lights went out." 


Only Back-UPS Office provides single device 
Multipath protection for all your equipment 


"M Recessed Master 01/011 Switch 
Prevents accidental shut-offs and conve- 
niently controls power to the entire con- 
nected system. 


internet Ready Fax/Modem Protection 


Back-UPS Office's built-in phone 
ш line/10 Base-T network cable 
surge protection prevents data 


line surges from damaging internal and external 
modems, motherboards, input/output cards, and 
other system components. 


Power problems attack computers relentlessly. 
Did you know that you have a better chance of 
winning the lottery than of escaping power 
problems? They are the single largest cause of 
computer data loss and hardware damage. 


Back-UPS Office provides clean, reliable power for your 
entire system. Instantaneous battery backup ensures unin- 
terrupted operation of your CPU, monitor and an external 
storage device. Full-time surge suppression and site-wiring 
fault protection spreads a true multipath safety net under 
any remaining peripherals, like modems, printers, faxes and 
phone systems. Back-UPS Office also provides convenient 
BlockSafe" outlet spacing to handle all size plugs - even 
large transformer blocks. 


Unique multipath protection keeps your 

PC and data safe 

Plugging phone lines or other peripherals into your com- 
puter increases your vulnerability to power problems. 
When a surge hits an unprotected peripheral, it can blaze 
down serial cables and datalines, and toast your expensive 
PC, Multiple peripherals and datalines to and from your 
system are vital, but dangerous. Without them you can’t 
do your job. If a power sag locks your keyboard or reboots 
your computer before you've saved work, or while you are 
downloading from the Internet, you can lose data, time 


MULTIPATH MEANS TOTAL POWER PROTECTION 


Bod power (red) can enter a computer system through тийре paths 
— eg printer, data and phonelfax lines — even if computer AIC is protected. 


The Mukipath protection of Back-UPS” Office" shields your peripherals and 
guards your computer from bod power on every path, providing dean, safe 
power (green), to your entre system. 


and money. Don't spend another late night at the office to 
meet your deadline. Join over 6,000,000 computer users 
worldwide who prefer APC to protect hardware and data. 


Back-UPS Office protects your entire system 
Until now, protection for your entire system required sev- 
eral devices. Back-UPS Office means clean, safe power to 
every peripheral, and instant battery backup to keep your 
system from crashing. It means protection for less by inte- 
grating the security of a surge suppressor with the power 
of a UPS, guaranteed up to $25,000. 


With the Purchase of a 
Back-UPS Office 
between April 1 and August 30, 1997. 
Simply complete the attached redemption card 
and send along with an original UPC symbol 
from an APC Back-UPS Office box and the 
original store receipt with Back-UPS Office 
circled, and get a $30 Rebate. 
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Just complete the information below and send to APC 
to receive redemption infarmation regarding the $30 
Rebate Offer. We'll send you a free 60 Page Solutions 
Catalog just for filling out the coupon! 


C] YES} Send me a $30 Rebate Redemption Card. 


C] М) im not interested at this time but please 
send me a free 60 Page Solutions guide. 


City/Town 

State Zip: 

Phone: 

How many workstationa on site? 
Brand of UPS used? 


Country 


E apa am 
132 Fairgrounds Road, West Kingston, Fl 02892 USA 


Comm APC 48 Stes aer fet ee 6 fury ets OES 


onem A nnd ded dna Fun us an EE CC NUS E ) 


(888) 289-APCC x8130 


Fax: (401) 788-2797 © http://www.apcc.com 
Circle 118 on Inquiry Card. 


and dara to feed the OverDrive's core, the 
OverDrive's on-chip cache is 32 KB, 
which is twice that of a non-MMX Pen- 
tium processor. 

Is this OverDrive upgrade worth the 
price compared toa less expensive mem- 
ory upgrade? Based on tests BYTE ran 
using the application-based SYSmark/32 
suite of benchmarks from Business Appli- 
cations Performance Group (BAPCo, 
http://www.bapco.com), many users will 
have trouble justifying the expense, given 
the modest performance increase. 

BYTE tested a Dell 90-MHz Pentium 
system upgraded to a 150-MHz Pentium 
OverDrive with MMX. The upgrade 
went smoothly, though that may not 
always be the case (see this month's Bug 
ofthe Month on page 30). To gauge busi- 
ness applications performance improve- 
ment, we used SYSmark/32 under Win- 
dows 95 to evaluate the system before and 
after the upgrade. 

To determine cost-effectiveness, we 
also compared the OverDrive's increase 
toa much cheaper upgrade: adding RAM. 
Plugging the OverDrive with MMX into 
our 16-MB system increased the SYS- 
mark/32 score by 34 percent (see the 
chart). Leaving the original 90-MHz pro- 
cessor installed and increasing system 
RAM from 16 to 32 MB produced only half 
that increase. But at one-sixth the $399 


.— Survey ~ 
Vendors Ready HTTP 1.1 Products 


he first products that implement the HTTP 1.1 protocol that proponents say will help ease the i 
current Internet bandwidth crunch are now shipping. More will appear this summer and fall. 
BYTE polled several leading software companies to gauge their support for HTTP 1.1. (For more 


Upgrading to 32 MB of RAM delivered half the boost of 


an OverDrive, but at one-sixth the price. 


price of the 150-MHz OverDrive, the 16- 
MB RAM upgrade (which cost about $65) 
represents a better upgrade value. 
However, adding memory goes only 
so far. If your system already has 32 MB 
of RAM, BYTE found that doubling it to 
64 MB makes little difference in the SYS- 
mark/32 scores. Some of the individual 
application scores actually decrease 
slightly! The highest performance in- 
crease comes from adding the OverDrive 


information on version 1,1, see "Less 15 More,” May BYTE, page 40.) 
| Netscape (415-937-2555 or http://home.netscape.com): It already has released beta versions | 
[ of Netscape Communicator, the company's e-mail, groupware, and browsersuite, and Enterprise | 
[ Server3.0, the company's flagship Web server. Netscape hopes to release both products by the end | 


f of this month, 


Microsoft (206-882-8080 or http://www.microsoft.com): A future version of the company's 
Internet Information Server (115) will support all the server-side requirements of HTTP 1.1. Internet 
Explorer release 4 (slated for release late this summer) will support the top client-side performance i 


i enhancements in HTTP. 


{ IBM (http://www.ics.raleigh.ibm.com): It has already released its HTTP 1.1-compliant Internet ! 
Connection Secure Server 4.2 for AIX, OS/2, MVS/OE (under the version number 2.2), Windows NT, i 


Sun-Solaris, and HP-UX. 


The Apache Group (http://www.apache.org): Version 1.2 of the popular Web server supports | 
| HTTP and should be shipping by the time you read this. і 
| — Lotus(617-577-8500 or http://www.lotus.com): The company says the next version of its Domino 1 
| Webserver for Notes will support HTTP 1.1. The next version of Domino is slated for release some- ] 


| timethissummer. 


-Kerry Hickox Í 
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and 16 MB of RAM (for a total of 32 MB), 
which producesan increase of 70 percent 
compared to the baseline 90-MHz system 
with 16 MB. 

What's the best choice? If your sys- 
tem is limping along with just 16 MB of 
RAM, spend the $65 to upgrade it to 32 
MB and wait for OverDrive prices to 
drop. However, if you're attached to your 
current system and need that extra boost 
and those MMX instructions now, the 
OverDrive MMX will increase your 
throughput modestly while lightening 
your wallet substantially. 

-Robert L. Hummel 


Video Highway 
On-Ramps 


Ever wish that all these videoconferenc- 
ing codes and acronyms (ISDN, ITU, 
H.320, H.324, H.323, IETF) would just dis- 
appear? That videoconferencing prod- 
ucts would interoperate, and real peo- 
ple could get on with the business of 
talking and seeing one another, like with 
a telephone, no matter what protocol or 
network a system happened to use? Well, 
all that is possible with an emerging 
class of devices called videoconferencing 
gateways. 

Gateways are network protocol con- 
verters (and, in some cases, video “trans- 
lating" devices) that make it possible for 
users on different networks to exchange 
information. Video network gateways 


Introducing the MessagePad 2000, 
the only handheld computer you can actually use. 


Of all tbe baridbeld computers, only tbe MessagePad 


2000 offers sharp, crisp backlighting and а 16-level, 
high-resolution gray-scale screen that rotates on com- 


The MessagePad 2000 gives you more flexibility, 
thanks fo its two PC slots (olber bandbelds Баре 


How much can you do in tbree to 


mand. Which means you can always see your work only one slol). So, for example, you can dedicale six weeks? That's bow long a set of AA 
іл tbe best orientation — bortzontal or vertical, even one to a wired or wireless modem and use the batteries lasts under normal usage. 

upside down. And in tbe best light. Bright. Or dim. olber for additional memory: Note: normal usage bere means a lat. 

Like having backlighting on, using the 

modem, crunching numbers, writing 

Pd e-mail, drawing, doodling, whatever. 


Buill-in software lets you connect 
directly fo a variety of serial, IrDA 


and Locallalk printers — unlike most 
Windows” CE devices, which bave to be 


booked up to a PC in order to print. 


The MessagePad 2000 works easily 
with desktop computers. So you can 
create documents on the MessagePad 
2000, then transfer them to and 
from Microsof” Excel or Word on any 
Windows or Mac OS-based system. 


Or you сап keep your calendar and ' 


address book current by syncbrontz- 
ing them with desklop programs 

like Microsof? Schedule+ 70 or Claris 
Organizer” 2.0. And U's easy: with 
Aulo Dock, the MessagePad 2000 
makes these transfers automatically. 


r379 5:9 5:353 53517] 
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Unlike Windows CE-based devices, MessagePad 


TS IZ RISE 


Theres fast. And then there fast. 

The MessagePad 2000 comes 

with a screaming 160 MHz RISC 

processor, which offers up bo five " ы А 

times tbe performance of the А 

20-40 MHz processors you get The usable area of the MessagePad 2000 screen is up fo 56% A built-in microphone and speaker let you 

with other handheld devices, larger than wbal you'll find on most Windows CE products. record and play back voice dictation, And the 
So, instead of baving to decipher small sections at a time, MessagePad 2000 is the only bandbeld com- 
you can read tbe entire width of a fax or Web page. puter that lets you record and lake notes 

simullaneausly, 


The MessagePad 2000 bandbeld computer offers a 
real detachable keyboard (not a tiny, finger-cramping 


2000 is the only handbeld computer that lets tersion). So you can quickly and easily type e-mail, 
you а with both Windows and business letters, project reports. Only your superb 
Mac 0$-based computers. uniting style — nol your aching fingers — will deter- 


mine tbe length of your documents, 


Of all the handheld computers out there, only one makes it truly easy to be productive on the road. Introducing the MessagePad" 2000. 


Rather than just letting you view data, the MessagePad 2000 lets you carry out sophisticated tasks with the greatest of ease. For example: 
you can now write a full-length proposal, insert information downloaded from the Web — even include pricing from your company’ 
Intranet — and then fax or e-mail it to a client. Try that with an ordinary handheld computer. The MessagePad 2000 has more power, 
more storage, more flexibility. All contained within the most innovative design, optimized for usefulness. Of course, ы и 
theres only one real way to understand how incredible the new MessagePad 2000 is: try it yourself. For the name à 
of a dealer near you, or to get more information, call 800-909-0260. Or visit us at www.newton.apple.com/useit. Newtorr — 


Modern and БР required for internet Competitive stuaifications as of February 1997 01997 Ape Computer, bic, АЙ тры reserted. Ade, the the ЬЬ koga, Local Tall, Mac. Macintosh, MessagePud and Newton are registered tnadensarkr inc 
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add support for managing video and 
audio data streams over the intersection 
of two or more networks using different 
protocols. 

“Video gateways aren't conceptually 
novel," says Ami Amir, president of RAD- 
Vision (Tel Aviv, Israel, and Mahwah, NJ; 
201-529-4300 or http://www.radvision 
.com). * We've been delivering H.320 
LAN-to-LAN video gateways based on our 
proprietary middleware for over 18 
months, but this new standards-compli- 
ant generation of video network gate- 
ways is exciting." H.320/H.323 gateways 
being developed by Lucent Technologies, 
RADVision, PictureTel, VideoServer, and 
otherslet people who have conferencing 
on their desks get the video/audio *on 
and off" rampsthey need to pass between 
packet-switched and circuit-switched 
networks. 

PictureTel's (Andover, MA; 508-292- 
5000 or http://www.picturetel.com) 
LiveGateway is a PC server add-on kit 
that not only provides bidirectional inter- 
operability between LiveLAN 2.0 or 3.0 
(H.323-compliant) clients and H.320 sys- 
tems, but also enables Intranet LiveLAN 
conferencing across digital telephone 
lines (ISDN). The kit ($2995) consists of 
one LiveGateway full-length ISA/EISA 
card with an ISDN cable and software. 

Similar in basic purpose, RADVision's 
L2W-323 Gateway/Gatekeeper for IP net- 
works includes a built-in H.323 gate- 
keeper (providing H.323 call-control ser- 
vices) and allows up to four concurrent 
calls between IP-based H.323 terminals 
(with H.261 for video compression and 
decompression) and remote users con- 
nected to the switched public networks 
with H.320 videoconferencing systems, 
atspeeds ofup to 384 Kbps per call. Prices 
start at $5950. 

VideoServer (Waltham, MA; 617-229- 
2000 or http://www.videoserver.com) 
and Cisco Systems (Mountain View, CA; 
http://www.cisco.com) have announced 
plans to collaborate on the development 
of gateways. Under the agreement, Cisco 
will OEM gateway modules from Video- 
Server to enable conferencing between 
LAN and WAN end points. VideoServer 
hasbeen demonstrating its gateway tech- 
nology at major venues ever since. Pric- 
ing and availability have not been an- 
nounced as of this writing. 

Murray Hill, Nj-based Lucent Tech- 
nologies’ (http://www.lucent.com or 888- 
458-2368) long and illustrious history on 
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Datapro Report 


Users Give a Qualified 
Yes to NCs 


usiness users appear Clearly receptive 
to network computers (МСз). Over 60 
percent of end users surveyed early this year 
said they would consider giving up their PC 
for an NC, provided it reduced reliability and 
ease-of-use problems and still provided 
access to current PC applications. However, 
certain types of users are more cpen to the 
idea of NCs than others. Е 
NCs come іп different flavors. They can 
be PC-based (e.g., those that comply with 


the NetPC specifi ication, from Microsoft, 
Intel, and others), X Window System-based _ 
(е.9., Wyse Technologies' WinTerm device), 
or Java-based (e.g., those offered by Sun _ 
Microsystems). The survey focused on Java- 
basedNCs.Theseare OS-independentand _ 
don't contain an intemal storage device or |. 
removable medium such as a floppy drive. | 
They rely on a server or servers for system 


management, booting up, running applica- 
tions, and storage. 

Although most people like their PC, the 
majority said they would consider giving up 
their hard and floppy drives ifthe NC solved 
some of today's basic PC problems. Top 


complaints about PCs today i areprograms | 
and files that aren't always compatible with | 
others (35.9 percentofthose surveyed com- 


plained about this), system crashes (31.3 


percent), and notebook/desktop data-shar- E 


ing hassles (31.3 percent). 


As you can see from the chart, users who 
classified themselves as PC users with an- 


intermediate level of experience are most 
receptive to exchanging PCs for NCs. 
Although their application usage pattems 
are similar to those of advanced users, inter- 


mediate users are less likely t to spend much 
time using compute-intensive applications 
(e.g., programming, desktop publishing, and 
graphics design). 

Advanced users who spend much time 
using compute-intensive applications are 
not necessarily well suited forthe NC envi- 
ronment because of their intense local- 
resource requirements. However, over 50 
percent of advanced users were receptive 
to NGs. Many PC users are frustrated and 
ready to listen to alternatives. It may not be 
too difficult for information technology (IT) 
managers to persuade end users to adopt 
an NC after all. 


John MacGilvary, chief analyst, Woridwide 


PC Industry. For more information on Data- 
pro reports, call 609-764-01( 00; fax: 609- 


781281 4; baie Jw. antes com, 


2 Intermediate users are most 
amenable to NCs. 


the PBX stage makes it a natural for the 
gateway business. Bruce Tillinger, mar- 
ket manager for Lucent's multipoint 
products, sees H.320/H.323 gateways as 
critical components of business environ- 
ments. "Going forward, H.320 is going 
to continue, but H.323 will make its way 
later this year, and it is going to be criti- 
cal for our customers to be able to have a 
seamless way to converse with people, 
regardless of the networks or the proto- 
cols in use at the various end points. 
Therefore, our solutions will include 
H.320/H.323 gateway functionality." 

If youare evaluating potential gateway 
providers, besides examining the com- 
pany's basic engineering and roots in net- 


working, you should also closely exam- 
ine the extent of their standards compli- 
ance (many product data sheets read 
*H.323-ready," but full H.323 is envi- 
sioned as an update), call-control and 
gatekeeper functionality, and expansion, 
especially in the number of connections 
the gateway can support simultaneously 
in its basic configuration. Also, verify that 
the LAN protocols as well as all the video- 
conferencing hardware and software in 
use are, in fact, fully supported in the 
gateway. 

Checking on these features before you 
invest in a provider can save you from 
unpleasant surprises down the road. 

-Christine Perey 
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three of 'em, at last count) than every other remote We'd be delighted to bring you up td date. 


access software package. Combined. pee 


ISTE 


| 4 | 
LAPLINK “LINK 
©1997 Traveling Software, Inc. LapLink is a registered trademark of Traveling Software. 


Circle 148 on Inquiry Card (RESELLERS: 149). 


| 


38 BYTE JUNE 


Book Reviews 


CodeWarrior’ s Reach 
Gets Bigger 


ong ago, in 1994, only Mac programmers 

knew about CodeWarrior. It is Metro- 
werks' integrated development environment 
(IDE), which consists of a tightly coupled edi- 
tor, project manager, compiler, linker, and 
source code debugger. It cranked out PowerPC 
code for the Power Mac like mad. This book 
exemplifies CodeWarrior's platform diversity 
today. The CodeWarrior IDE cranks out code 
for a wide variety of systems, including the 
Mac OS (680x0 and PowerPC), Windows 95/NT 
(x86), Java, the BeOS, the PalmPilot, and a slew 
of embedded systems. 

Jim Trudeau does a good job of explaining 
the CodeWarrior architecture and basic pro- 
gramming concepts. Note and tips text boxes 
provide valuable information—the descrip- 
tion of an object-oriented programming 
(OOP) class is elegant—and they offer rest 
Stops in the middle of a complex subject. 

The CD-ROM that is included with Mas- 
tering CodeWarrior for Windows 95/NT con- 
tains a demonstration copy of the Windows 
version of the CodeWarrior IDE. Thus, you can 
experiment with some of the book's sample 
programs. Furthermore, one sample program 
lets you generate Java code, while another lets 
you compile and generate a Mac application. 
(That's right, with the proper settings, you can 
write and compile Mac programs on a Win- 
dows machine.) 


Mastering 


CodeWarrior 
for Windows 95/NT 


The OF feria 


Of course, the emphasis is on Windows 
development, and here the book covers essen- 
tial details in using the development tools, 
such as how to operate the source code 
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zn 
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debugger. It also provides code examples for 
making a DLL and a Windows application. If 
you're interested in trying a set of Windows 
development tools that can potentially extend 
your reach to other platforms, check it out. 

-Tom Thompson 


Insider's Guide 
to the Pentium Pro 


ou don't feel like reading Intel's Pentium 
Pro manuals? Try this book, instead. It's 
the latest in a well-respected series based on 


PENTIUM PRO 
PROCESSOR SYSTEM 
ARCHITECTURE 


MINDSHARE, INC. 
Tem ау 


Intel's system architecture. It covers all aspects 
of Pentium Pro design, including Intel chip 
sets (440FX, 450GX, and 450KX) and a some- 
what speculative introduction to Intel's matrix 
math extensions, or as they're now termed, 
multimedia extensions (MMX) technology. 
The book assumes knowledge of earlier Intel 
processors and system architecture or famil- 
iarity with previous books in the "PC System 
Architecture Series." You must go to the 
Pentium book in this series, for example, to 
get serious details on the advanced program- 
mable interrupt controller (APIC). 


Using top-down organization, Tom Shanley — 


tells you what he's going to tell you before 
doing it. The overview sections yield a fair 
understanding of Pentium Pro design, The rest 
provides the details—logically organized and 
clearly explained at a level appropriate for 
hardware and software engineers. It includes 
many tables and figures. 

This book is not casual bedtime reading. It 
is essential information put in a palatable 
form for those who need it. 

-Dave Rowell 
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CD-ROM REVIEW 


What's the 
Point? 


Good idea, 
bad execution. 


The user's guide to VizAbility: Dia- 
gramming states that "diagrams are an 
incredibly flexible way to illustrate, 
communicate, and record your ideas." 
The concept of this CD-ROM is 
intriguing. Its developers claim that 
using it will help you communicate 
better, improve visualization skills, 
and incorporate these skills into your 
daily life. Unfortunately, I found no 
evidence to support this claim. 

The program leads you through 
exercises involving symbols, struc- 
tures, composition, and show-and- 
tell. Yet after spending considerable 
time trying to give this program the 
benefit of the doubt, I still don't 
understand what objective its 
developers set out to accomplish. For 
example, in the composition section, 
you are told to organize circles and 


E LA © 


-0325 ; fax: 
408-373-0351; http://www.vizability.com/ 


PWS Publishing 


squares into describing a sentence that 
is given. OK, maybe I will be a better 
Pictionary player after completing this 
exercise, but is it worth all the time 
and effort? 

To be honest, | might have com- 
pletely missed the point and objective 
of this CD-ROM. As a result, this 
review might be biased and incom- 
plete, but without more assistance 
from the VizAbility: Diagramming 
makers, [ am certain other users will 
feel as unsatisfied by this program as 
I was. -Jesse Friedman 
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Go on-line for less with this simple, fast, 


cost-effective, 128Kbps ISDN Terminal Omni TA128 


Adapter. Features Multilink PPP, А и -— 

: ч This revolutionary ISDN Terminal Adapter 
Hasen Dei Call Bumping, allows two users to share one ISDN line. 
Wee" agp, ug Eg DTE Features Multilink PPP, Stac* Compression 
throughput, two Analog Ports, BRI S/T or U Bandwi Dira Danak Call Bumping н 


Interface, and Flash EPROM Firmware. Analog Ports, two Serial Ports, up to 460Kbps i е | 
DTE throughput, BRI S/T or U Interface, and Elite 28641 
Flash EPROM Firmware. The industry's first ISDN Modem to achieve 
backward compatibility with V.34 analog modems. 
Features built-in V.34 Modem, Multilink PPP, 
V.120, V.110 & X.75, Stac* Compression, 
Standalone Fax, Voice Digitization, Microphone 
and Speaker Jacks, Serial & Parallel DTE 
Interfaces, one Analog Port, up to 460Kbps DTE 
throughput, Password Protection, Embedded 
Protocol Analyzer, and Flash EPROM Firmware. 
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Prestige 100 
This affordable new Personal ISDN Router is the 
perfect choice for SOHO Internet Access. Features 
include Single User IP Account (SUA™), IP Routing, 
PPP/MP, Stac® Compression, Dial-on-Demand, 
Bandwidth-on-Demand, two Analog Ports, four-user 
support via Ethernet LAN connection, PAP/CHAP, 
Telnet, and BRI S/T or U Interface. 
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— ACCESSING INTERNET & INTRANET 
P res їїр e 1 2 $ WORLDWIDE SALES NORTH AMERICA 
| This new Dial-on-Demand ISDN Phone: 886-35-783942 Phone: 714-693-0808 
И | Bets Bini =” -—E س ا‎ а Ғах: 886-35-782439 Fax: 714-693-881] 
P rest ig € 2 8 641 cost solution for wide arca networking and pipes ost AM elon 
The first ISDN Remote Access Router to corporate Intemet access. Features Single 
provide interoperability with V.34 analog User IP Account (SUA™), ІРЛРХ Routing, 1 -800-255-41 01 
modems. Features Single User IP Account p p Stac” ——— چ‎ 
(SUA™), IP/IPX Routing, Transparent ‚ Remote Con iguration via Telnet, WWW yx | m 
Bridging, Dial-on-Demand, BOD, PPP/MP, SNMP, PAP/CHAP, Firewall. and two Pr i e a co 
V.120, X.75, Stac* Compression, one Analog Ports. AppleTulk® optional. - | = 
Analog Port, Mcnu-bascd Configuration via INGRAM | = 
Telnet, Integrated SNMP, PAP/CHAP, and MICRO d д EZ-ISDN 1 
Firewall. AppleTalk* optional. MICRO) ы : Capability 


ISDN - FAST, AFFORDABLE, EASY. - NOW! 


Whether you need a modem, a terminal adapter, a router, or all of the above, ZyXEL is your one-stop source for ISDN. From home Internet 
access to corporate networking and everything in-between. we've got the product to meet your application. All ZyXEL products are packed 
with features. functions, and services designed with one objective in mind: to make ISDN саѕу for you. In fact, ZyXEL ISDN is so casy, so 


affordable, and so usable, you'll wonder what you ever did without it! IOC codes and EZ-ISDN compliance make ordering your ISDN line fast 
and hassle-frec. Plug-and-play installation, and simple menu-based configuration will get you up and running with ISDN in mere minutes. 
Why wait? ZyXEL ISDN is waiting for vou! Call now. (800) 255-4101 


ZyXEL is a registered trademark of ZyXEL Communications Corp. Other trademarks аге the properties of their respective owners. Prices and specifications are subject to change without notice. 
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covered IBM's new Personal System/2 


nor mechanically compatible withthe old: 
|BMPC bus), and anew OS from Micro- | 
‘soft called Operating System/2. Several 
big companies like Sharp, Toshiba, and _ 
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`. Yearsagoin BYTE. — 


| “Managing Infoglut"- EE o text. | 
search-and-retrieval systems, electronic «| 


books, paperless doc- 
uments, and SGML, 
| the forerunner of the: 
|. wildly popular HTML 


thanks to the Web, 


Years ago in BYTE. 
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е that is used on the - 
Web today. And 


x managing text jepen 
more ofa an issue today, - ! 


line, which featured up to a 386 processor, | 
` the Micro Channel bus. (neither electrically 


IBM had large active-matrix LCD projects 


under way. Analysts predicted active-matnx 


would be the next step in display evolution. . 


Years agoinBYTE 


: Tutorials on developing, producing, and 


. using videodiscs for mass-storage and 
educational applications advised us that. 
soon we may be measuring mass storage 

in gigabytes (and today we do, of course). 
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We ran articles on designing multichannel 
analog interfaces and how to interface with 


the IBM Selectric office typewriter. The 


idea behind, these articles v was tousethe — 


teras your printerto generate “suit- 
“able hard copy output" 
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INTERVIEW 


Internet Gatekeeper 


Gil Sbwed, CEO, president, and founder of Check Point 
Software Technologies, discusses future trends 
in firewalls and Internet security. 


BYTE: Why have firewalls and other 
security products become important to 
companies? 

Shwed: Historically, a firewall was 
something like a door. When a com- 
pany wants to connect to the Internet, 
it has to put in a door that opens up its 
network to the rest of the world. Fire- 
walls served initially as those doors. In 
the last year or two, we’ve seen the fire- 
wall used increasingly to enable con- 
nectivity. Not just to close the door to 
attacks from the outside, but to enable 
people to connect to its network from 
the road in a secure way, for companies 
to start sharing information using the 
Internet as a Virtual Private Network 
(VPN). 


BYTE: How are companies' security 
needs changing? 

Shwed: Companies have discovered 
the possibilities of connectivity. They 
have more doors, they have more con- 
nection points, they use public net- 
works, they have to secure them. Two 
things have happened. The first trend 
involves employees or other companies 
that are calling from the outside. The 
second trend is with the emergence of 
the Internet, people realize the security 
risks that they have. Later, they may 
realize that a major part of the risk actu- 
ally resides within the corporation. 
Companies are using more network 
security inside the company for com- 
partmentalization among different 


departments. Once the company is con- 
nected, you don't want the wrong peo- 
ple to get to the finance-department 
computers or for the software develop- 
ers to test their software on the produc- 
tion machine by mistake. 


BYTE: How have new Internet “push” 
software and similar new services on the 
Internet changed firewalls? 

Shwed: A firewall has to support the 
policy [of the company], and part of the 
policy means that there are new ser- 
vices every day. Each one of these new 
services optionally needs to be sup- 
ported or blocked. What we offer peo- 
ple is the ability to add these services 
themselves or through us and support 
for these changes. These changes hap- 
pen every day, so it is critical to be able 
to support new services like Back Web 
or Real Audio through the Internet. 


BYTE: What are the current and future 
dangers? We have seen a great deal of 
concern lately about Java and ActiveX 
security. 

Shwed: We have an open architecture 
with our Fire Wall-1 product, and it lets 
the user plug in whatever they want. It 
provides basic capabilities so that the 
user can choose where they want to 
allow Java applications or ActiveX 
applications. This lets administrators 
decide if they want to get ActiveX or 
not get ActiveX, and from which site. 
One of the customer demands we have 
found is that people are afraid of Java 
applets, but they also need them 
because they write enterprise applica- 
tions that need them. Instead of forcing 
them to choose between screening Java 
out or screening it in, we allow admin- 
istrators to enable Java when users are 
visiting sites on the Internet that are 
known and to disable Java when users 
are visiting sites that are unknown. 


For more information on Check Point, see 
http://www.checkpoint.com. 
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Web Browser 


Microsoft Internet Explorer 4.0 delivers Internet applications and 
desktop integration—and you can’t beat the price. By Pete Loshin 


Microsoft's Free-Lunch Browser 


nternet Explorer 4.0, Micro- 
soft’s answer to the Commu- 
nicator superbrowser from 
Netscape, proves the adage 
that competition benefits the consumer. 
A full Internet applications suite, IE 4.0 
borrows some of Communicator's fea- 
tures and adds new ones atan unbeatable 
price—free. This shows how eager Mi- 
crosoft is to get it on your desktop. 

The preview release wasstable enough 
to show off many of the new features. 
They include Outlook Express (an e-mail 
and newsgroup reader), NetMeeting (a 
collaboration tool), NetShow (a stream- 
ing multimedia client), and FrontPad (a 
Web editor). Those brave enough to in- 
stall IE shell integration will be rewarded 
with what seems like an OS upgrade, en- 
abling a uniform look and feel—and 
single-click document activation. 

Desktop integration is apparent at 
every turn: You can now use IE for view- 
ing and navigating disks, folders, net- 
works, and computers. Active Desktop 
lets you drop HTML pages and ActiveX 
components anywhere on the desktop 
(see the screen), so now the Web is the 
desktop and the desktop is the Web. 

Dynamic HTML, an open extension to 
HTML for Web-content interaction that 
bypasses the server, is also new. You can 


TECH FOCUS 


Active Desktop Integration 
Microsoft's Active Desktop combines live 
HTML objects with the Windows desktop 
for more direct integration of network re- 
sources (intranet and Internet) with local 
resources (files and programs). Active Desk- 
top uses two layers: An HTML layer (for ob- 
jects such as HTML frames or ActiveX con- 
trols) sits on top of the icon layer, where 
users typically keep folders, files, and pro- 
grams (as represented by icons). 
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Explorer 4.0 


Microsoft 


Internet sows 95/NT 4.0) 


Microsoft Corp. 
Redmond, WA 


206-882-8080 
fax: 206-936-7329 


http://www.microsoft.com 
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IE 4.0 meshes Web and desktop, with (for example) drag-and-drop 
installation of an ActiveX news ticker in the menu bar (bottom). 


drag and drop “floating” images ona 
page or manipulate the results of a data- 
base query. 

The Favorites function includes a 
site-subscription option, directing the 
browser to periodically check subscribed 
pages. It highlights updated links with a 
red “gleam” on each page’s entry in the 
Favorites menu. 

Also new is Microsoft Wallet, for man- 
aging shipping addresses and credit-card 
numbers for on-line shopping. The new 
configurable toolbar also shines. You can 
drag and drop the toolbar, toolbar links, 
and an address window next to, above, 
or below each other. 

Microsoft may call Outlook Express 
a lightweight e-mail client and newsgroup 
reader, but it easily satisfies my needs, 
with IMAP4 support, HTML content edit- 
ing and viewing, complex message-fil- 
tering rules, multiple mailbox support, 
and Secure Multipurpose Internet Mail 
Extensions (S/ MIME) encryption and dig- 
ital signatures. 

NetMeeting 2.0 offers chats, digital 
whiteboards, application sharing, and 
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both videoconferencing and audiocon- 
ferencing, with broad support for open 
standards, multipoint conferencing, and 
LDAP directory access. A NetShow stream- 
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ing-video demonstration showed a nice- 
looking but small video image. Personal 
Web Server takes advantage of Windows 
networking to let you easily publish con- 
tent from your desktop with FrontPad, a 
decent little HTML editor. 

There's barely room to list all the new 
features in the preview release I used, let 
alone those that didn't make the preview. 
There was plenty to convince me that 
Netscape's next offering had better be 
good to slow its loss of market share to Mi- 
crosoft’s Internet Explorer juggernaut. E 


Pete Loshin is a technical editor for BYTE 
reviews and author of Extranet Design and 
Implementation (Sybex, 1997). You can reach 
him at ploshin&mcgraw-hill.com. 
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Intergraph’s new TD-225 is опе of the first Pentium II systems— 
and the best 3-D graphics buy we've seen. By David Essex 


„уа 


3-D Price Breakthrough 


ongaleader in Windows NT- 
based 3-D graphics worksta- 
tions, Intergraph is introduc- 
ing its lowest-cost 3-D system 
ever, At the same time, it's becoming one 
of the first companies to use Intel's rad- 
ically redesigned Klamath (rechristened 
the Pentium II) CPU. 

Rather than plugging directly into the 
motherboard, the Pentium Ilis housed in 
a roughly half-size card, with its L2 cache 
now in a separate chip nearby and a heat 
sink for dissipating the considerable heat 
of the Pentium II. Intel plans to house all 
its future CPUs in such modules, which 
system vendors like for the flexibility in 
system design that they allow. 

Intergraph's TD-225 PC comes with up 
to two 233- or 266-MHz Pentium II CPUs. 
For 3-D acceleration, you can choose ei- 
ther Intergraph's workstation-class In- 
tense 3D Pro 1000 ($1999) orthe Intense 
3D 100 ($135), aslower card geared more 
toward 2-D applications. At 512 MB, the 
TD-225's memory capacity is huge (our 
test system came with 128 MB). Also in- 
cluded is a universal serial bus (USB), a 
fast bus based on an emerging standard 
for hot-pluggable peripherals. The sys- 
tem also has five PCI slots, one of which 
holds the graphics board. 


Graphics Performance 
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Tests were rmm with Viewperf 5.0 at 1024- by 768-pixe! 
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Our lab tester found the TD-225 to be 
well-designed inside. A single quiet fan 
provides all the cooling requirements for 
the PCI slots. A DC power plug on the 
back of the tower case provides power 
forthe keyboard speakers, and a lockable 
hinged door closes access to the CD-ROM 
and floppy drives—both nice touches. 

We ran two benchmark tests to judge 
the Intergraph's overall graphics perfor- 
mance and that of the spanking-new In- 
tel Pentium Il. We ran the CDRS Viewset 
test (based on Parametric Technology’s 
modeling and rendering software) and the 
DX Viewset, which is based on IBM’s Vi- 
sualization Data Explorer. Both are part 
of Viewperf, an industry-standard Open- 
GL benchmark. 

The TD-225's CDRS score of 26.64 eas- 
ily beat that of Intergraph's own, high- 
er-priced TD-410 workstation, which we 
reviewed in the December 1996 BYTE (see 
the graph); its DX score of 4.61 also beats 
other workstation-class machines we've 
tested by 42 percent or more. Our BYTE- 
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The TD-225 represents a price breakthrough in NT-based 3-D PCs. 


(as tested, with dual 266-MHz 
Pentium lis, 128 MB of RAM, 
3.5-GB EIDE hard drive, 
17-inch monitor, and Intense 
3D Pro 1000 graphics board) 


Intergraph Computer Systems 


Huntsville, AL. 


205-730-5441 
| 800-692-8069 
ga fax: 800-367-2777 


http://www.intergraph.com/ics 
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mark CPU benchmark came in at 3.8 for 
the integer index and 4.5 for the floating- 
point index. These scores easily beat those 
of a 200-MHz Pentium Pro and matched 
those of a 266-MHz Digital Equipment 
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Alpha-based machine (see “Pentium Pro 
Makes NT Fly," February 1996 BYTE). 

Our loaded test system (with dual 266- 
MHz Pentium 115, 128 MB of RAM, a 3.5- 
GB hard drive, and a high-end Intense 
3D board) cost just $7741. Less expensive 
configurations are available in the $3000- 
to-$5000 range. That makes the Inter- 
graph TD-225 PC the most capable, pro- 
fessional-level 3-D machine we've seen at 
such an affordable price. E 


David Essex is BYTE's director of reviews. 
You can reach him at dessex@bix.com. 
werk Very Good 
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Serious Storage for Serious Applications. 


$1,995 ¦ $1,895 | $99 
DWe26De — 2.5GB : DW2680i — 2.66B Direct : P26D0DW — 2.6GB Direct 
Direct Overwrite ; Overwrite Magneto-Optical : Overwrite Magneto-Optical 


Magneto-Optical : Interna! Drive. : Optical Disk. 
External Drive. ; ; 
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Plasmon's 2.8GB Magneto Optical drives 
are fast, reliable and priced right. ............... nist 


The drive's 4 megabyte buffer, fast seek time, 3600 rpm rotational speed = 
and direct overwrite LIMDOW technology add up to the industry's fastest ow 
9/4 optical drive. Head and write compatability with 550MB to 2.6GB ISO Over Write 
standard optical disks ensures you wont be left in the cold with proprietary 
media, And when your storage needs exceed your 

desktop, Plasmon has a full Call 1-800-451-6845 - 
range of jukeboxes or stop by our web site at — 
with capacities www.plasmon.com 
from бо to 670 


gigabytes. 


Cranel Dailas Digital Datalink Law Cypress New Wave Optica! Laser Tech Data Tenex Canada 
800-288-3475  800-B42-6333 8004486914 800-344-3044 800-536-5222 9800776-9215  BO0O-237-8831 800-268-8474 
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it's not just a new monitor size. It's 


new display technology that's got | = 
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the previous 
state-of-the-art. 
Plus it delivers 
brighter, richer 


E color and‏ چ 
everything you ever wanted in a big UNT EN Y improved‏ 
screen monitor — better COSTS, 72 - | " it contrast at the‏ 
performance, smaller footprint, E SER = uem =й same time.‏ 
even the perfect price. high-end 20 and 21 inch It'S also one‏ 
hi aa Lin of the few‏ 
ы 0 P ina monitors of any size that gives you genuine‏ —- 
i Є c is А K 1 ICE 1600 x 1200 resolution. And one of fewer‏ 
or the Dest 21° still that does it flicker-free to the VESA‏ 
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The image quality of the new 19" SuperScan 
Elite 751 is every bit as good as the best 21” 
monitor — and in some ways better. For 

example, its focus is a full 30% sharper than 


recommended 75 Hz refresh rate. 

The new tube with multi-step dynamic 
focus and auto-astigmatism correction is 
also flatter than many CRTs so it displays a 
more accurate image with less distortion, 
even at screen edges and in the corners. 


1191811101 m 
Look at the footprint and you're in for another 
surprise. The same technology that made 
our tube better also made it shallower — 
just 18.1". So it fits on 
narrower work surfaces. 
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There's one more bonus to our new 19" tube 
technology. It's a lot less expensive to make 
SO it goes for hundreds less than a 
comparable 20" or 21" monitor. 


PITCH | 1600 HORIZONTAL Beware of monitors 


XF1S? ; 
——À == that claim 1600 x 1200 


| 

025 ÀG NO but lack a tube that can | 

022 пош  vesaer Ї@501/@ 1600 horizontal | 
ETT. T pixels. Compare screens 

w ^^ at 1600 x 1200 before | 

you buy. | 
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So if you want the resolution of a big 
screen monitor without the bulk and price 
of a conventional 20 or 21, you've got to see 
the new Elite 751. Call for details and dealers 
near you. 441-4832. 


NSA 200 Lowder Brock Drive, Westwood, MA 02090 TEL: 800 441-4832. Faxback: 800 555-8552. www.nsa-hitachi.com 


*SRP — Suggasted Retail Price 
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FLEXIm? 
The Elegant Solution 
You don't have to use the brute force of a 
baseball bat — or dongles for that matter - 
to make sure only licensed, paying users 
have access to your software. There'sa 
much more elegant and cost-effective 
solution: FLEX/m from GLOBErrotter. 


The De Facto Standard 
FLEXIm is bundled in over $15 billion of 
installed UNIX” and Windows" software 


products, making it the de facto standard in 


license management. And in 1995 alone, 
FLEX/#m was used to ship over $3 billion 
in software licenses over the Internet. 
That makes it the de facto standard in 
electronic commerce for software, too. 


Even Works With Dongles 

If you still want to use dongles, FLEX Im 
significantly reduces the number you need 
at a customer site by allowing low-cost 
dongles to be used as “network dongles,” 
and by sharing dongles across different 
products. 


Your Customers Will Like It 

In an independent survey, users preferred 
FLE X/m eighteen-to-one over other 
license managers. And all of us know 
customers really don’t care for dongles. 
With FLEX/m, your customers 

benefit from: 
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* Floating licenses- | 


"ыч Key Features: 
allowing licenses 
to be shared over With FLEXIm 
a network, while you can: 
fairly compen- • Limit software 
sating the use to licensed 
vendor witha Sers 
higher price 1990 1992 1091 1992 1993 1994 1995 * License software 
per license. in new ways 
* Fully functional evaluation software fo gain new markets and customers 
while the vendor knows the software * Leverage tbe Internet and CD-ROMs 
will stop after a specific date. fo increase sales while reducing selling 
e Built-in license compliance – and manufacturing expenses 
customers don’t need to buy expensive * Reduce the cost of product evaluation 
license metering utilities to verify they programs 
comply with vendor license terms. • Significantly reduce the use of 
* Installing software where it is most expensive dongles 
appropriate from a hardware 
Or administration perspective, Ask about our white paper on 
while protecting your software. Electronic Commerce 
Windows, UNIX and Java For Software 
If your company develops products on 
тийре platforms, you should know GLOBEtrotter 
FLEX/m runs on Windows, UNIX and Java. Rance Comme 
. For Software” 
For More information — 


Call us at 408-370-2800, email us at 
info@globetrotter.com or visit our 
website at http://www.globetrotter.com. 
We'll be happy to arrange a demo and 
show you how to make sure all your users 
are licensed. 
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Email: info@ globetrotter.com 
Telephone: 408-370-2800 
Fax: 408-370-2884 


FLEXIm is a registered trademark and “Electronic 

mmerce For Software" isa trademark of 
GLOBEtrorter Software. All other trademarks are 
the property of their respective owners. 


PHOTOGRAPH: BRIAN WILDER © 1987 
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A latecomer to the Windows CE hand-held PC ranks, Hewlett-Packard 
leapfrogs everyone with a standard 640-pixel-wide screen. By David Essex 


Looking More Like Windows 


indows CE—Microsoft’s 
! ll scaled-down version of Win- 
А Д dows for hand-held PCs—is 
single-handedly responsible 
for making these tiny computers a viable 
platform after years of disappointed 
expectations. Now, Hewlett-Packard, the 
company that led the first move toward 
desktop standards with its Lotus 1-2-3- 
equipped LX line, is finally offering its 
first Windows CE units, the 300LX and 
320LX. 

The 300LX series' breakthrough fea- 
ture is an 80-column, 640- by 240-pixel 
screen, a first for Windows CE hand-held 
PCs. Even without the optional backlight, 
the screen is eminently readable once you 
angle it to avoid glare. With the bluish 
light on, the display is crisp—in fact, it’s 
good enough to play solitaire in bed with 
the lights off. 

I tested a 320LX prototype ($699) that 
lacked several features found in the final 
units that HP expected to ship by mid- 
spring—a CompactFlash backup card, a 
docking cradle, and a fax modem. The 
300LX, which costs $499, has 2 MB of RAM 
instead of 4 MBand lacks the screen back- 
lighting, fax modem, and CompactFlash. 

Bothunits' connectivity options include 
any network or modem device that will fit 
in its Type II PC Card slot, a 115-Kbps IRDA- 
compliant (Infrared Device Association) 
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port, and an R5-232 interface that requires 
an optional adapter. Bundled connectiv- 
ity software includes a terminal emula- 
tor, remote networking, an e-mail inbox, 
and the Pocket Internet Explorer that 
come with Windows CE, and Microsoft's 
H/PC explorer for transferring files to and 
from your PC. Also included is bsquare 
development's bFax Pro. HP throws in a 
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Hand-Held PC 


Hewlett-Packard Co. 
Cupertino, CA 


800-443-1234 
970-392-1001 


http://www.hp.com/ 
handheld 
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The standard-width screen lets you view Windows without 
scrolling to the right, as on other CE hand-held PCs. 


CD-ROM offering additional communi- 
cations software. 

Though it comes with downsized ver- 
sions of Microsoft Word and Excel, the 
320LX—like its competitors—is still a glo- 
rified Day-Timer in many ways. Thus, it 
comes with tools for synchronizing con- 
tacts, schedules, and notes between hand- 
held and desktop machines. Special soft- 
ware lets you synchronize with the desktop 
version of Microsoft Schedule 7.0a. You 
can also synchronize to the Outlook per- 
sonal information manager (PIM) in 
Microsoft Office 97 and print directly to 
a printer. 

The keyboard is as cramped and stiff 
as that of any competing hand-held PC, 
though the unit is roughly a half-inch 
wider, at 7.2 inches. Windows CE hard- 
ware vendors have avoided using hand- 
writing recognition for input, what with 
that technology’s well-known failures. 
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The alternative—using the stylus to 
activate the mostly standard Windows 
mouse events, supplemented with min- 
imal keyboard entry—is workable. This 
is especially true of Pocket Excel, which 
requires less user input than Pocket 
Word. Also, with faxes and e-mail now 
dowloadable in essentially desktop for- 
mat, and with extensive data sharing 
between the desktop and hand-held PCs, 
the 320LX won’t lack for useful input 
and output. 

HP still has a way to go to top the classy 
Philips Velo 1 (see “This Hand-Held 
Stands Out,” April BYTE), which has a 
built-in CPU-based modem and voice 
input. Still, the 320LX has one big, wide 
feature that no other hand-held PC can 
beat—for now. E 


David Essex is BYTE's director of reviews. You 
can reach him at dessex&mcgraw-hill.com. 
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Ricob's multifunction MP6200S CD-RW drive handles 


CD-ROM, CD-R, and rewritable media. By Stan Miastkowski 


A Readin’,, Rewritin’ CD Drive 


t’s easy to get acronym fatigue 
when talking about CD drives. 
Besides CD-ROM, there’s CD- 
R (recordable) and the new 
generation of DVD (digital versatile disc— 
formerly videodisc). DVD holds long-term 
promise, but technical and legal problems 
continue. In the meantime, CD-RW 
(rewritable), after a rocky start, is begin- 
ning to make inroads now that an indus- 
try group has agreed onacommon format. 

I took a look at one of the first "stan- 
dard” CD-RW drives, the Ricoh MP6200S. 
Currently available only in an internal ver- 
sion, the drive looks exactly like any CD 
drive, and it shares many common fea- 
tures as well. The MP6200S has a SCSI-2 
connection, is a 6X CD-ROM reader, and 
writesboth CD-R and CD-RW media at 2X 
speed. But it's the quarternary phase- 
change RW technology—in which dif- 
ferent media are handled by automatic 
modulation adjustment of the read/write 
laser—that sets the drive apart. Accord- 
ing to the specifications, CD-RW media 
can be recorded and erased up to 1000 
times and has a 30-year lifetime, making 
itanexcellentchoice forapplications such 
as backup. It's also a great choice for CD 
mastering because, unlike CD-R, a mis- 
take or buffer underrun won't ruin the 
disc. But at $25 per disc, CD-RW media is 
five times more expensive than CD-R. 

You can use CD-RW two ways. For mas- 
teringor multiwrite sessions (adding data 
to the media sequentially, by tracks), CD- 
RW discs are completely backward- and 
forward-compatible with standard CDs; 
they can be read by any CD drive, includ- 
ing DVD. Testing the MP6200S with a pre- 
release version of Adaptec's Easy-CD Pro 
2.1, І created both standard data (ISO 
9660) and audio (Red Book) CDs. The 
only difference is an icon in Easy-CD Pro 
that erases CD-RW media. 

The MP6200S can also do packet writ- 
ing using the new standard Universal 
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UE Á (read/write media, $25) 


Ricoh Corp. 
m San Jose, CA 


EE 800-955-3453 
PW 408-432-8800 
Ж“ fax: 408-432-8372 


http://www.ricoh.com 
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Though CD-Rewritable may prove a halfway house to DVD, it 
already delivers the lowest per-megabyte cost in removable media. 


Data Format (UDF) that makes the CD- 
RW appear as just another drive letter. I 
used an early beta version of Adaptec 
DirectCD, which will be shipped with the 
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drive. It formats CD-RW media into ѕес- 
tors and uses a Windows 95 virtual device 
driver (VxD) for accessing the files. A CD 
created with UDF needs a device driver to 
be recognized by a PC. There have been 
rumblings about UDF drivers being 
included in future operating systems. In 
the meantime, DirectCD makes UDF CD- 
RW media compatible with all PCs. 
Unfortunately, the VxD didn’t yet have 
full UDF capabilities. While I could drag 
and drop files onto the CD-RW, I could 
only erase the entire disc instead of delet- 
ing individual files. The shipping version 
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of the drive will include full UDF capa- 
bilities, a Ricoh spokesperson said, so CD- 
RW discs can be used just like 650-MB 
removable media. 

Although several manufacturers will 
ship CD-RW drives, it remains to be seen 
how successful the technology will be. 
CD-RW is definitely a transitional tech- 
nology on the way toward a DVD future, 
but it offers distinct advantages now. 
Although the initial drive investment of 
$599 isn’t inexpensive, the CD-RW media 
cost of 3 cents per MB is considerably 
below the 10 to 15 cents per meg of com- 
peting rewritable technologies such as 
magneto-optical and phase-change dual 
or removable-media drives such as the 
Iomega Jaz or SyQuest SyJet. And the 
МР62005 ability to act as both a CD read- 
er and a CD-R recorder makes it a true 
multifunction peripheral. El 


Stan Miastkowski isa BYTE consulting editor. 
You can reach bim at stanm@bix.com. 
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Supports from 486 to 

Pentium Pro single-board 

computers in a passive 

backplane with up to 20 

slots—or, up to four —— 
Pentium processors on 

an SMP motherboard 


Choose one power supply, or 
a redundant N«1 load-sharing, 
hot-swappable configuration 


Optional hot-plug SCSI 
array with up to six drives 
allows for RAID levels 0, 1, 5 


Optional alarm board monitors. 
status of fans, power supplies 
and chassis temperature 


Choose between vacuum 
fluorescent/alpha-numeric 
or LED display options J 


Three 5.25” disk drive 
bays and one 3.5” floppy 
for scalable storage 1/0 


Customizable bezel with lock 


On an availability scale of one to ten, 


our communications server is a one to ten. 


With our new Series 5500 
Communications Server you not 
only get what you need, you only 


pay for what you get. That's the 


beauty of custom availability. 
Since mission critical means 
one thing to one user, and 
something else to another, our 
server can be configured with as 
much or as little availability as 


required. So it is true, when we 


say the Series 5500 is all things 
to all people. 

Give us a call and let us 
know exactly what you need in a 


server. We'll 


make sure li Mies 
you get it. | MICRO 


Circle 162 on Inquiry Card (RESELLERS: 163). 


Redundant, hot- | 
swappable fans 
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The Daytona RAIDarray 
Storage that gives you peace of mind 


The Daytona RAlDarray is welcome news if storage 
problems have been weighing on your mind. l'hat's because 
the Daytona gives you peace of mind both during and after 
installation. The Daytona takes just thirty minutes to install 
and is so reliable, once you're up and running, you can 
forget it's there. 

The Daytona comes complete with everything you need 
right in the box. Just add drives and the installation is done. 
The Daytona'hs intelligent SCS! backplane even eliminates 
cable and terminator integration problems, raising reliability 
to new heights. 

And talk about peace of mind — with the Daytona, you can 
swap drives, power supplies, or fans without taking it off-line, 
so you can perform maintenance during "normal" hours and 
not interrupt data availability For even more peace of mind, 
you'll appreciate knowing that CMD technica! support is 
available 24 hours a day, seven days a week, 365 days a year. 

Daytona RAlDarrays come in several configurations, 
with support for up to 64 MB of SIMM-based data cache 
for higher performance, Each Daytona features environ- 
mental monitors with alarms that tell you when something 
needs attention, so you can address the problem before 


High availability RAID 
Cache memory 


for performance 


Redundant, fault tolerant 
: power supplies 


Flot swappable spare disks 


Redundant cooling fans 


Operating system independent; 
no drivers required 


data goes off-line. The Daytona is platform and operating 
system independent — so you don't have to bother with 
drivers — and supports RAID levels 0, |, 1+, 4 and 5 with 
single ended or differential host interfaces. 

In other words, it's storage that will put your mind at 
ease. Just what you'd expect from CMD, a leader in high 
performance storage interface and fault tolerant RAID 
controller technology for PCs and mid-range open system 
markets. Register to win a Daytona by visiting 
our web site at www.cmd.com, or calling us CMD) 
at 800-426-3832 or 714-454-0800. CHD Technology Ine. 
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| espite the evolution of infor- 
mation technology, we are 
still searching for better 
mechanisms to deliver data 
from producers to consumers. An impor- 
tant emerging technology offers hope. 
It’s a special type of data-delivery mech- 
anism, called Publish and Subscribe 
(P&S), that is appearing in various IT 
architectures today. 

Theconcept of P&S goes back hundreds 
of years to early newspapers and maga- 
zines. Someone generates content of a 
volatile nature; someone else is interested 
in that content on a continuing basis. 
P&S implies an ongoing relationship that 
links data producers with data consumers, 
more than justa fleeting transaction. 

Now apply this concept to databases. 
The content of databases is ever-chang- 
ing. Some application programs gener- 
ate new or changed content, and other 
applications reportthat content on a con- 
tinuing basis. The traditional way of link- 
ing data producers with data consumers 
was to design the system architecture so 
thatthose links are hard-wired into mod- 
ule linkages and procedural calls. The 
relationships are static because they are 
predefined, supporting the high perfor- 
mance necessary for certain on-line trans- 
actions, such as airline reservations. 

As we move into increasingly dynam- 
ic and complex data environments, we 
no longer have the luxury of predefin- 
ing and hard-wiring those links. Data 
producers and consumers might fre- 
quently appear and vanish. A mechanism 
is required within distributed systems to 
decouple this hard-wiring. That is the 
role that P&S attempts to fill. 

P&S is a coordination mechanism that 
matches and links producers with con- 
sumersin a dynamic fashion. P&S requires 
a third party, called a broker, to match pro- 
ducers who want to publish specific data 
with consumers who want to subscribe 


When information links change constantly, Publish and Subscribe 
promises robust data delivery. By Dr. Richard Hackathorn 


to that data. Although the producer could 
act as the broker, this approach would not 
scale for larger, distributed systems. The 
broker establishes a relationship, called a 
subscription, between one producer and 
one consumer for specific data. The sub- 
scription is maintained by the broker as 
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Data Delivery When You Want It 


ference between subscribing to the latest 
data on weekly sales performance or the 
latest software module for financial appli- 
cations. In addition, there should be little 
difference between subscribing to data or 
programs that are totally static or to those 
that change minute by minute. And there 


The Publish and Subscribe Architecture 
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large amourts of data directly to the 


A broker ensures that the producer's data reaches the consumer. 


long as both the producer continues to 
publish and the consumer continues to 
subscribe. This duration could be a few 
seconds or a few years. 

The purpose of the subscription is to 
relieve the burden on both the producer 
and the consumer for maintaining the 
currency of the data. As data changes, the 
producer should inform the broker of 
these changes; the producer should not 
have to maintain a subscriber list and send 
changes to each subscriber, Likewise, the 
consumer should be informed by the bro- 
ker of any changes; the consumer should 
not have to poll each producer periodi- 
cally to detect changes. 

The term data, as used here, should 
be generalized to any type of business 
object, whether data-centric or proce- 
dure-centric. There should be little dif- 


should be little difference between sub- 
scribing to business objects that workers 
might use and to objects that are invoked 
internally by an application program. 


Basic Interactions 


The interactions of a typical P&S mech- 
anism are shown in the figure "The Pub- 
lish and Subscribe Architecture." In this 
case, a producer first publishes an object 
with the broker. Consumers can then 
inquire about objects that have been pub- 
lished. If a required objectis available, the 
consumer can then subscribe to that 
object, and the broker delivers that object 
to the consumer. When an object 
changes, the producer refreshes that 
object with the broker, who in turn deliv- 
ersthe refreshed version to the consumer. 
(The reverse actions for unpublishing 


JUNE 1987 BYTE 51 


Core 


by the producer and unsubscribing by the 
consumer are implied but not shown.) 

By decoupling the producer/consumer 
relationship, the security of both parties 
can be enhanced, allowing either party to 
participate in an anonymous fashion. 
Producers could also share or transfer 
subscriptions to balance loads or to spe- 
cialize in certain areas. Further, the P&S 
mechanism could form multilevel value- 
added chains, where a consumer adds 
value to the data and republishes the 
results for another group of consumers. 

In actual implementation, the ex- 
changed object is probably a reference 
(pointer), so the actual delivery of data 
or code happens directly between the 
producer and the consumer, as shown in 
the figure's interact link. In addition, an 
interact link to a centralized database 
would be required for highly volatile or 
very massive data, as well as for applica- 
tions requiring efficient high-volume 
transactional semantics. 

A critical component of P&S is the eco- 
nomic exchange between consumer and 
producer. In many cases, the economic 
exchange is implicit. As we extend the 
enterprise beyond its boundaries to sup- 
pliers and customers, the ability to 
exchange funds as a condition of the sub- 
scription must be part of P&S. Electron- 
ic microcommerce, using technology 
such as Digital Equipment's Millicent or 
CyberCash's CyberCoin, attempts to 
handle monetary exchanges as small as 
one-tenth of a cent. 


P&S Products 


The P&S mechanism is emerging in many 
diverse product categories, including: 


Distributed Objects: The concept of a 
broker achieved industry visibility with 


Databases 


the Object Management Group's speci- 
fication for the Common Object Request 
Broker Architecture (CORBA), which 
extended the classic remote procedure 
call (RPC). Numerous vendors are com- 
mercializing CORBA. (For more infor- 
mation, see ^Distributing Components," 
April BYTE, and ^CORBA for the Mass- 
es," March BYTE.) Several products 
extend the event notification within 
CORBA to support P&S, such as Orbix, 
from Iona Technologies, DataBroker, 
from I-Kinetics, Entera, from Borland 
Open Environment, and Ambrosia, from 
Open Horizon. 


Messaging Transports: Messaging trans- 
ports (also called message-oriented mid- 
dleware, or MOM) are extending their 
inherent store-and-forward mechanism 
into P&S. NEONet, from The New Era of 
Networks, has a message broker con- 
trolled by a rule-driven engine that trans- 
forms the message flow. Consumers cre- 
ate subscriptions based on message 
content, not on names or categories pre- 
defined by the publisher. NEONet then 
filters and routes messages to the proper 
subscribers. 

Tibco (formerly Teknekron, now part 
of Reuters) has established a client base 
in the trading systems of Wall Street with 
The Information Bus (TIB) middleware. 
Using a subject-based naming scheme, 
TIB broadcasts packets so that only select- 
ed destinations receive them. Tibco'snew 
Tibnet product extends this coverage to 
the Web. (You can find more information 
on middleware in “Will Netscape Set the 
Standard?,” March BYTE, and “The Ulti- 
mate Middleware,” April BYTE.) 


Work-flow and Groupware: Newsstand, 
a set of tools from Lotus Development, 
extends Lotus Notes to the Web by pub- 
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lishing Notes templates and then man- 
aging the security and approval of sub- 
scriptions (see our review, “Notes Opens 
Up to the Web," October 1996 BYTE). 
Several publications, such as BNS’s Bank- 
ing Report, use Newsstand for electron- 
ic distribution. 


Web Publishing: Web publishing has 
become an exploding marketplace. This 
is especially true with *push" broadcast 
products from PointCast, Marimba, 
Back Web, I-Fusion, and others. Even 
Microsoft has recognized its importance 
with its effort to standardize Internet 
channels. (For more information on this 
technology, see “Push Me, Pull You,” Sep- 
tember 1996 BYTE.) 


Data Marts: P&S has big potential for use 
in delivering data from data warehouses. 
Tapestry, D2K’s tool suite for building and 
managing data marts, has a subscriber 
interface with which users can examine 
the metacatalog and then place subscrip- 
tions via the Web. Information can be 
delivered in a variety of formats, such as 
Excel, Word, or Lotus 1-2-3. Aclue, from 
Decision-ism, focuses on the Arbor Ess- 
base community, using P&S to distribute 
dimensional data cubes consistently 
throughout an enterprise. 


Future Flexibility 


As the distribution categories show, the 
landscape of data delivery is radically 
changing, giving us diverse alternatives 
for tapping into databases. Yet having the 
right data at the right time continues to 
bean elusive goal. Using P&S, we can cre- 
ate large-scale electronic markets that 
organize the dynamic relationships 
between data producers and data con- 
sumers—for the extended enterprise and 
beyond. 

The complexity of our business envi- 
ronments today does not afford us the 
luxury of predesigning and hard-wiring 
our distributed systems. By reconfigur- 
ing rapidly in response to changing busi- 
ness conditions, P&S can become the 
basic fabric of our enterprise systems of 
the future, putting a different twist on 
business process reengineering. E 


Dr. Richard Hackathorn is president of Bolder 
Technology, Inc. (Boulder, CO), a company 
specializing in enterprise connectivity and data 
warebousing. You can reach him by sending e- 
mail to richardh@bolder.com or at bis com- 
pany's site, http://www.bolder.com/. 


nferno is a distributed, ar- 
chitecture-independent, net- 
work OS (NOS) that is now 
commercially available from 
Lucent Technologies. Researchers at Lu- 
cent's Bell Laboratories designed and im- 
plemented Inferno to solve many of the 
problems encountered in the communi- 
cations and computer industries. 

The impetus behind creating Inferno 
was to reduce the cost and complexity 
of creating and deploying software sys- 
tems. Inferno offersa number of features 
that together help achieve this goal. One 
such feature is that Inferno is highly scal- 
able. The complete OS andbasic applica- 
tions run inonly 1 MB of RAM, making it 
suitable for embedded systems, such as 
network computers (NCs), set-top box- 
es, and PDAs. 

However, the system's hardware-ab- 
straction architecture (described below) 
makes it an ideal interface for high-per- 
formance server applications. For exam- 
ple, itallows an Internet service provider 
(ISP) to write mission-critical software 
that runs on a server farm using differ- 
ent hardware and host OSes. 

The Inferno OS was designed to sup- 
port a “write once, run many” model 
for software developers. That is, a com- 
piled Inferno program can run on a vari- 
ety of existing and emerging hardware 
systems. The Inferno system employs sev- 
eral layers of abstraction to achieve this 
ubiquity. Inferno provides a virtual ma- 
chine (VM) to hide hardware architectur- 
al differences so that software isn't tied to 
any specific processor. So far, this sounds 
a lot like Java, but Inferno goes further 
than this single layer of abstraction by 
providing a virtual OS (VOS) and a virtu- 
al network (VN). 


The Abstract OS 


The idea of a VOS is analogous to a VM. 
Inferno's VOS defines a common inter- 
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face for system services. Support for this 
common interface is achieved in two dif- 
ferent ways. First, the VOS can reside, or 
be hosted, on top of an existing OS (as in 
the server-farm example above). In this 
case, the interface maps VOS services to 
the native OS services. Alternatively, the 
VOS can be made "real" through a kernel 
that implements the VOS interfaces di- 
rectly on the hardware, as shown in the 
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Inferno offers a common OS interface, 
a VM, and a virtual network interface. 


figure “Inferno Architecture” above. 

The VN is the next layer of abstraction. 
Currently, many properties of the type 
and topology of anetwork are embedded 
in applications. For instance, many pro- 
grams that use the sockets-communica- 
tions library contain information that ties 
the software to the IP protocol. 

Inferno provides a single abstract view 
of the network. Network nodes are ac- 
cessed generically via a symbolic machine 


Inferno is an abstract, scalable OS suitable for everything 
from hand-held devices to servers. By Larry Rau 


and service name. The Inferno system 
then takes care of the specifics of the un- 
derlying network—for example, TCP or 
asynchronous transfer mode (ATM). All 
the virtual components work together to 
make the applications software indepen- 
dent of the underlying network infra- 
structure. You could upgrade a network 
to, say, Gigabit Ethernet without rewrit- 
ing the applications software, thereby 
increasing its useful lifetime and reduc- 
ing support costs. 


File System 
and Namespaces 


Inferno has many of the features you 
would expect to find in a modern OS, as 
well as some unique features. Conven- 
tional features found in Inferno include 
threads, device access, and a network- 
ing file system. Among Inferno’s unique 
features, two stand out: First, all resources 
are represented as file systems. Second, 
local and remote file systems can be placed 
ina dynamically configurable, hierarchi- 
cal namespace. 

Inferno file systems contain entries that 
represent actual disk files. These systems 
also contain entries representing re- 
sources, which appear as files. For exam- 
ple, hardware resources, such asa display 
oranetwork device, appear as files to an 
application. This abstraction is powerful 
because of its simplicity and familiarity. 
You access resources through familiar 
function calls, such as open(), read(), 
and wr ite(). Furthermore, all resources 
can be assigned access permissions and 
ownership. 

This interface is both simple to use and 
simple for the system to support. A net- 
work interface allows any Inferno file 
system (i.e., resource) to be exported to 
other Inferno nodes оп a network. There- 
fore, when an application performs file- 
access operations, it does not require 
the file to be local or remote (see the fig- 
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ure "Inferno Resources" at right). 

Each thread in Inferno inherits a name- 
space, which can be dynamically config- 
ured and subsequently passed on to its 
siblings. À namespace is a hierarchical 
collection of files on both local and re- 
mote file systems that are available to a 
program. An application can require a 
particular namespace or construct one 
on its own. How that namespace is con- 
structed—that is, where it is or what 
resources are actually present—can be 
unknown to the application. Further- 
more, namespaces can change from one 
invocation to the next, or even during ex- 
ecution. This allows resources to be con- 
figured, reconfigured, and modified with- 
out disturbing the application code. 


The Styx Protocol 


Inferno relieson a number of underlying 
technologies to operate. In compliance 
with Inferno's mythological underworld 
theme, its key component for distributed 
nature is called Styx. Styx uses a simple 
message-oriented protocol that resides 
on top of a reliable, in-order, network- 
ing protocol, such as TCP. It implements 
the basic operations, such as open, read, 
write, and close, necessary to operate on 
files. Thus, Inferno makes local proce- 
dure calls if the file system being accessed 
islocal. Otherwise, the Inferno kernel au- 
tomatically converts the file-system calls 
into appropriate Styx messages and sends 
them to the remote host. 

Each Styx message can optionally con- 
tain a cryptographic signature and/or 
beencrypted. This fundamental integra- 
tion of security within Inferno satisfies the 
commercial requirements of networking 
systems. Inferno nodes connecting to one 
another are authenticated using public- 
key-encryption schemes, thus creating a 
trusted network environment. 


The Dis VM 


The Dis VM implements a software pro- 
cessor for the Inferno system. This pro- 
vides applications with a common tar- 
get instruction set and architecture. The 
instruction set for Dis is not specific to 
any language. Each instruction consists 
of one byte that identifies the instruction 
operation, and another that identifies the 
addressing mode. The instruction is fol- 
lowed by three optional operands rang- 
ing in size from 1 to 4 bytes each. 

Dis supports several high-level data 
types—strings, arrays, lists, and chan- 
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with access rights and attributes. 


nels—and operatorsto manipulate them. 
Italso supports threads, interthread com- 
munication, and automatic garbage col- 
lection. Like Java, Dis prevents you from 
manipulating pointers or accessing arbi- 
trary memory locations, and it foils any 
attempt to use null pointers. 

The garbage-collection scheme that 
Dis uses is a hybrid approach, consist- 
ing of reference-counting augmented by 
a concurrent mark-and-sweep collector. 
Unlike with Java, Dis's garbage collec- 
tor deals with resources: It can clean up 
unused files, windows, and client/server 
connections. 

WhenaDis moduleis loaded, itcan be 
either interpreted directly or just-in-time 
(JIT) compiled. The JIT compiler trans- 
lates the Dis instructions into the equiv- 
alent native code of the underlying archi- 
tecture. JIT compilers are relatively small 
and easy to write because they were con- 
ceived before the Dis instruction set was 
formulated. 


Developing for Inferno 


The Inferno system also includes Limbo, 
a new general-purpose, concurrent pro- 
gramming language. Limbo isa strongly 
typed dynamic language designed to take 
advantage of Inferno’s features. Devel- 
opers familiar with the C language will 
be very comfortable with the syntax and 
semantics of Limbo. 


Along with the Limbo language comes 
a large set of application-level services, 
which include the Tk graphics library, 
file manipulation, math functions, linear 
algebra, encryption, string-parsing, and 
more. The Inferno distribution also con- 
tains a set of applications and numerous 
sample programs. The bundled applica- 
tions include an editor, a debugger, and 
a compiler. 


Inferno Resources 


Additional information on Inferno can 
be obtained from Lucent Technologies’ 
Inferno Web site (http://www.lucent 
.com/inferno). This site contains the In- 
ferno evaluation release 1.0 package for 
downloading. 

The package contains the hosted In- 
ferno system, which is available for Win- 
dows 95 and NT, Solaris (x86, SPARC), 
Irix, HP-UX, and Linux (x86). The distri- 
bution contains the Inferno OS, support 
for the TCP and UDP network protocols, 
the Dis VM, the Limbo programming lan- 
guage, a GUI window manager, a collec- 
tion of sample applications, and reference 
material for programming the Inferno 
environment. @ 


Larry Rau (Whitehouse Station, №) is a 
member of the Inferno development teant. 
You can contact bim by sending e-mail to 
larryr@lucent.com. 
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and Backup Exec" for CD. R 
by Seagato Software € Includes bus mastering SCSI - W 
and 2 recordable CDs @ 2-year warranty 


internal $699.00 - $200 rebate= DFI J : J j 4 COW 77289 
External $799.00 d $200 rebate = D DJJ UU cow 77300 
8X Internal SCSI CD-ROM drive $ 134.20 cow 70666 

After $200 mail-in manufacturer rebate. Offer valid through 6/30/97. 


7 $TORAG! PROCESSOR UPGRADE 
Ə PHILIPS intel 
Pentium OverDrive Processors 
EasyWRITER CD recorder intoma! .... 8€ 63MHz . aM PT aT M 130.00 
EasyWRITER CD recorder extemal . . . . 799.00 SSM. couse anem. TTE -. 
120/133MHz upg for 5/60, 5/68 . ,. <. 189.27 
@ SyQuest 125MHz upg for 575............... 259.37 
EZFtyer 230MB extemal. ........... ‚ 247.69 ai cl on = Drive Processors 
SyJet 1.5GB SCSI intemal.......... , 399.00 r4 ogy - 
ос upg tor 75МН2....... ae, 
SyJet 1.5GB SCSI extemal .......... 499.00 150MHz upg for MHZ o эү 7: 
LTIMED! 166MH2z upg for 1СОМН2............ 134 26 
| Creatve Labs Sound Blaster AWEG4 PnP. . 184.31 ASAR 
Creative Labs Sound Blaster Value CD AX. . 225.38 3Com LAN PC Card combo......... . 174.87 
| Microsolutions 8X CD parallel ........ куы " 3Com 33.6 10BT LAN«modem ....... 308.24 
NEC 8Xi BX CD internal SCSt-2....,..34 3Com 33.6 10BT LAN«modem combo . 339.79 
NEC Xe 8X CD extemal 5651-2 ..... 309. x Hayes ACCURA 336 .....,.,. sa.. o 150.60 
Panasonic portable 8X CD w/apkra ,... 399.00 Hayes OPTIMA 336 w/EZjack .,..,.. . 109.27 
Yamana ҮЅТ-М15 10-watt speakers. ... . 64.74 c. m ты At R = 
D5 Rd Q pee ene "55.2 [B mit 
Сорин -—— -> M Motorola Mariner 33.6 .......... o. 34944 
INPUT DEVICES | | New Media PC Card joystick adapter. . . . 57.30 
= 1 > e ag Ê ê diis . 184.25 
Adesso NU-Form keyboardouchpad. ...58.08 | Gire 35 Commana vSimpledack | 17781 
| Alps GhdePoint Wave keyboardrouchpad 56.68 U.S. Robotics Ethernet adapter wXJACK . . 109.00 
Alps GiidePoint Windows 85 keyboard. . . 93 U.S Robotics 336 сейшіаг.......... 239.00 
Caicomp Drawing State П 12x12 wpress реп . 306.8 U.S. Robotics 33.6 cellular wXJACK 29.9: 
Casio QV-300 digital eamers .......,. ; U.S. Robotics 33.6 wXJACK ........ 2 
Connectix Color QuickCam V2.0 ...... ERENTRORE Lu ooh 
Epson PhotoPC digital camera......., Xircom 33.6 Ethernet 10BT . sorer M 
Epson PhotoPC 500 digital camera . ,. , 499. Xircom 33.6 Ethernet combo . —— i 
Epson ActionScanning System Il... ... 315.88 MODEMS 
Epson Expression 636 Exec scanner... 799.00 
Hewett Packard ScanJet 5p ......... 378.88 (DHayes 
ital Sman Video Recorder... IT7AT | ACCURA 336 V34 imamai wflax . ..... 11418 
Mouse-n-a Box, .......... 25.78 ACCURA 336 V.34 extemal мах. ..... 137.60 
2 we a з OPTIMA 336 Business Modem intemal . 228.29 
Kodak DC50 Digital Science Camera. . . 699.00 ACCURA 56K intemal .............. 158.77 
Logitech TrackMan Marble............8 ACCURA 56K extemal............. ‚ 169.97 
Logitech PageScan Color Pro ........ 268.81 ACCURA 58K spkrphone internal... ... 178.74 
Microtek PageWiz compact scanner, .... 87.88 ACCURA 56K spkrphone extemal ..... 196.04 
Microtek ScanMaker ЕЗ color flatbed... 189.57 OPTIMA 56K intemal............... 259.41 
Microtek ScanMaker Еб aid color flalbed 3: OPTIMA 56K extemal .............. 276.73 
Nikon AX-110 Scantouch scanner ,..,. ACCURA ISDN ............ soo. 200.45 
Nikon Coolpix 100 digital camera,...., Ш нр 
Play Snappy video still CapîUrê........ 7 ya = 
Polaroid 2000/40 digital camera . . 277 77.73 ModemSURFR 58K intemal...... =. a 148.24 
Ricoh RDC-2 digital camera. ......... 799.00 ModemSURFR 56K externa) ......... 188.10 
- E VolcaSURFR 56K internal ........... 168.10 
UMAX PageOffica Color scannor...... VoiceSURFR 56K external 198.23 
UMAX Vista-SGE scanner ........... 260.56 | "РР АЕН... РОИ 
UMAX Vista-S12 scannar. .. 24.00.40: } ([FRohotic 8 
Visioneer PaperPort mx scanner ...,, 244.4 0 Sportster Series 
Visioneer PaparPort іх scanner ....... 226.29 V.34 33.6 Internal мах ............. 149.48 
MONITOR: | V.34 33,8 extornal wax .....,...... 169.29 
Volce V.34 33.6 internal w/fax ....... . 169.29 
MAG Imovision 410V2 14° 0.28mm. .. . 229.46 Volce V.34 33.8 external w/fax . ....... 189.88 
MAG Innovision 510V2 15" 0.28mm. ... 299.98 56K x2 intemal........ sisse A NE 199.98 
MAG Innovision 710V2 17* 0.28mm. . . . 504.78 SEK x2 өхета}................... 219.99 
Magnavox MB4010 14° 0.2Emm ...,.. 24424 | 26К х2 Мосе itomal. .....-....--+- 219.99 
Ф extemal +з е» ет» =» ere 219.9 Г) 
Magnavox MVSOTI 15° 0.28тт ...... 30415 | ISON 128K terminal adapter 229.66 
Magnavox (487000 17* 0 28mm. oor ее 539.9 | Courier Series eU TUNE TM д 
МЕС XV15+ 15° 020mm ...... 252» ә 376.41 | V34 336 intemal метах ............ , 200.88 
NEC XV17+ 17° 028mm. ..... vistas 7908.7 V.34 33.6 extemal w/fax ........... . 239.57 
NEC P750 17° 025m ..,.,.,. | DON BNET a. errorae ‚ 234.21 
NEC P1150 21° 028mm . ЖООК УКТ 56K емлета!...,..,.............. 209.91 


Prínceton E050 15* 0.28mm. .... >> Rb 28 P 76 


| modam ISDN V.34 faxmodem extemal. 344.74 
Princeton E070 17° 0.28mrmn. EEEE ER] . 519 | 


DataBurst ISDN U interface extemal ... 205.49 
DataBurst ISDN 57 interface external . . 238.48 


Sony Multiscan 100sx 15° PnP 0.25mm . -— 7 

Sony Миціѕсап 100si 15° PnP 0.25mm , ZOOM 

Sony Multiscan 2005! 17° PnP 0.25mm . 71 94.77 8 2 

Sony Multacan 3009 20° PrP 030mm 1888.48 | Сот: 338 voce SVD itor... 11449 
| ViewSonic E641 14° 028mm... .....‹ 26.08 VHI Plus 33.8 faxmodem intemal. ..... 92.37 

ViewSonic £655 15° 028mm. ........ 318.48 | V.J4X Pius 33.6 faxmodem external. ... 117.53 

ViewSonic PT775 17° 025mm...... - 819 54 BESIDE... oom omen ‚ 139.13 

ViewSonic P815 21° 025mm. ....... 158494 | 56K axternal ...................- ‚ 159.94 


m я 
С 


Avi 67 1020 Е Lawe Gene Haad; ial Grove IL 8098-7100 


NIEC 


MobilePro 
ao HPC 


242 siro j "Falta 


Б" dll. - 
„а = ps П 


Y Memory: МВ ROM; 4MB RAM 

V Grayscnle display with 480 x 240 pixels 
¥ One Type II PC Card slot ¥ Includes: 
two AA batteries; AC adapter and cradle 
with cable accessory; Microsoft Pocket 
Word, Pocket Excel, address book and 
calendar software пой fonte) 


ү; а 57 е 9 M CDW 80000 
brother. 
oiler ad ..,.................. 3 
HL FSO ASOT ow... ewe аена ноо 2.09 
MFC-4550 5-йи-1............-..... 799.99 
MFC-6550me 62n-1,............... 
ё 
Canon 
BJ-30 monochrome ................ 2 
a «жатт ә 287.28 
EO 179 
BJC-620 ..........-...-.-...--.- 39 ) 
CS Tu ee 279.00 
| BJC-4550 ......... .....-....... 
EPSON’ 
| FX870......... ae _ 
ГОИ BERI DO us 
| т: REO. V. 
| 


| Stylus Color 400 . erseseseoeseses DEBEO 
Stylus Color 600 . mM c OT 


Stylus Color 800 .................. 449.00 
Stylus 1500 ,....... E EET KE à ‚ 799.00 
| Stylus Pro XL color ............... 499.0 
[s HEWLETT* 
PACKARO 


HP DeskJet 400 color printer, ....... . 179.00 
HP DeskJet 340 portable inkjet printer. . 278.83 
| HP DeskJet 682C color printer........ 268.74 
HP DoskJet 694C color printer. ....... 299.00 
HP DeskJet 820C8e color printer... .. . 349.0 
HP DeskJet 870Cxi color printer... ... - 480.% 
HP LaserJet 5L Xtra printer ....., .... 399.00 
HP LaserJet 6P ртімег.. .. ......... . 729.96 


HP LaserJet БМР printer ...... s.s +o. 870.45 
HP OfficeJat 350 mutti-tunction ......, 499.00 
LEXMARK. 

Color Jetprinter 1020 ............... 148.30 

| Color Jetprintar 2030............... 199.09 
Color Jetprinter 2050............... 247,45 
| Color Jaiprinter 2070..............- 209.33 
| COD paupe wes. 428.72 
Optra + o2 e uiro esos so n 10480.57 
Optra ыл+......,.......„-„— + e EMIT 
Sem E. 22... . 2008.22 
(niai аз „аә e ser mie s... 1255.23 
MES20 Tubo. lo erae haa 316.55 
OU ALSO ONE NN ОСУ ҮГҮСТҮК 445.48 
Оюрара 4#,.................... . 298.00 
OLBOOB Lco. ea orrasaonanoneoo s a DODD 
ШОНО... зн aoo Sp O 688.02 
up: YSTEM! | 

Arc 
Back-UPS Office ......... 199.96 
Back-UPS Pro 280 PNP ... 139.39 
2-4 Back-UPS Pro 420 PNP ... 229 
| M Back-UPS Pro 650 PNP ... 


| ГС | Smar-UPS 700NET ...... 374.8 
| Smart-UPS 1000МЕТ ..... 614.94 
Smart-UPS v/a 650 .,........... » oe 307.34 
Smart-UPS v/a 1000 ........ exero: 1 
Smart-UPS v/a 1400 ............... 


'9 UPS ground shipping on all orders $200 or less! 


‘Illustrator V7.0 È HEWLETT: MAGNAVOX p 


PACKARD pm 
For Windows 95 and NT L Jet 5 E MV 5011 
A dobe : ^ Seamless integration for drag-and- “Inte e зе Я VGA | 
drop convenience among Adobe rinter Io < Tu per EVGA ack 
Illustrator, Adobe PageMaker* and Р! ча " er color monitc 
Adobe Photoshop" software e” Identical feature set Easy-to-use, a se-packed printing = 15" at square CRT 
on Windows and Macintosh systems for easy sharing of files across foi or small workgroups 14" viewable image size —" 
platforms w” Broad-based file format support, including CorelDRAW” — giResolution: 600 x 600 dpi with REt # 0.28mm dot pitch ezn4 1! = 
EPS, DXF, CGM, Photoshop, TIFF, PDF and many more B Print speed: 12 ppm 8 Memory: 4MB standard; * Maximum resolution: 1024 x 768 ‘CDW rite 4 
Upgrade $89 s 6 CDW 86042 66MB maximum В Software: HP LaserJet Publishing — * Front-mounted digital controls 
еме п posae Internet Kit CD-ROM includes Microsoft Internet # 3- year parts, 1-year шиир 
Competitive upgrade .... ELEL ELCA 5149. Explorer, Bookmarks with smal] business orientation, | MB5314 15° CRT, TIR 
pet Pg мышын عاب‎ | CDW 86043 60 days free Microsoft Network, 60-day trial version 13.69" viewable........999 J.d d CDW 81233 
Full version dansa (EEE LTTE ETT ETETETT ETETE ETTET. ETTET TETE T TT 90, 1٤ a) CDW 86035 of MS Publisher and a $20 rebate coupon toward MB7000 17* CRT, £n | * 4 it 
“$50 тайап manufacturer upgrade rebate for owners of Adobe Photoshop, Adobe Publisher l-year warranty @ HP C3082A 16.22" viewable ....... evo 91 CDW 75979 
PageMaker, Micrografx Designer, ClarisDraw (ClarisDraw Pro), Deneba Canvas, Arts & e Vi IQ 00 CMS600 20° CRT, $1089.24 
Letters, CorelDRAW and Macromedia FreeHand. Offer volid through 9/15/97. P 01699.00 COW 84961 18.9" viewable......9 1069.44 COW 53956 
=з 3 Ла Bg = E tS [ ie | | 
OMPUTE! Є | П сом UTERS | b =" CO! | CRS m = ۴ 4 Г u RS | 
HEWLETT” 
TOSHIBA COMPAQ. IBM сл PACKARD 
Satellite & Satellite Pro Notebooks Deskpro 2000 Mini-towers PC300GL Series ene HP Vectra 525 Series Minl-towers 
110CS 5/100 BMB 810MB 11.3" dual... 1199.15 5133/2500/CD 5/133 16MB 2.5GB ВХ CD . 1519.00 5/33 16MB 1.238 ............<.... 1196.42 525MCx 5/133 16MB 1.6GB 16X CD... 1569.75 | 
200С05 5100 8MB 810MB 113° dua 6X СО. 1279.63 | 5166/2500CD 5/166 32MB 25GB 8X CD. . 1699.00 | S/16616MB1.2GB.....,.......... 389.39 | 525CD 5/166 16MB 1.6GB 16X CD... . 1579.55 
420COT S'ID08MB 126GB 11.2 ache EX CD , 1899.38 | G200/2500/CD 6/200 32MB 25GB ах CD . 2579.00 | 5/166 16MB2.58B ................ 1509.88 | Б25Срт 5/165 MMX 16MB 25GB 16X CD . 1974.35 
430CDS 5/120 16MB 1208 11:3" duel 10XCD. . 1679.80 Deskpro 4000 Desktops 5/168 16MB 25GB 16X CD. ......... 1795.08 | Ему 5/166 MMX 24MB 25GB 16X CD . 2029.87 
A3XOCUT 5120 16ME 1208 113" ache 10X CD . 2279.18 5120/1620/LS 5/120 16MB 1.62GB .... 1429.00 DERE Жын 5ӨВ................ 2029.86 525CD 5/200 MMX 24MB 25GB 16X CD. . 2139.65 
Portege Notebooks | 5133/1620 5/133 16MB 1.62GB....... 1369.00 PC300 rios Desktops » 525MCx 5/200 NMX IAB 2.5GB 18X СО . 2627.63 
ББОСТ 5/133 16MB 1.26GB 11.3" active. . 3439.19 | 5166/1620 5/166 16MB 1.62GB. . ....- ena | ea EEMAS | UPYertr 425 Sajas DINAWA 
SES CRB RL UP ee. aat pasted E ӨМӘ e ..... 1788.00 | ouai Pontum li 2248 42GB (6X CD ` 3844 56 | wiMicrosoft software 
ecra Notebooks | 5200/2500/.S 5/200 32MB 2.5GB..... 2339.00 Woe — 
500С5 5/120 16MB 126GB 12.1" dual . 1439.85 | 618016200056160 32ME 1E2GB EX CO. . 2299.00 | 20642 Pontum 1 З2М8 4308 16X CD. 4149.96 | S2SCD 5/133 16М8 1.208 BX CD. .... 1499.35 
SODCUT 5120 188 126GB 121" acveGXCD . 2938.18 | S180 200CDSLS 6180 MB 25GB EX CD. . 2499.00 NEC 18M ceo. m» 5 
PU RSI тада REID | ШЖ зоО сара? ee нгы ма MAR OO. не? 
i . 4979. Deskpro 4000 Mini-towers " = ... 1896.87 
730XCDT 5/150 MMX 16MB | 5133/16206 5/133 32MB 1.62GB .... 1699.00 | 2400 57100 SMB BIOMB 11,3" dual .... 1489.00 | 525MCx 5/200 32MB 2.5GB 8X CO.... 2499.11 I 
2GB 12.1" active 10X CD ....,....., 6899.78 | SIGB2500/°CDS 5/166 32MB 2.5GB 8X CD. . 2099.00 2690CD 5/133 166 144GB 121° dual 10X СЮ, 2399.00 SONY | 
740CDT 5/166 ММХ 16MB . | Deskpro 6000 Desktops 2650CD 5/150 MMX 16MB |: 
2GB 13.3" activa 10Х СО .......... ‚8279,76 | 51061000С05 5/168 16MB 108GB аХСО.. 1999.00 | 144GB 12.1* dual 10Х CD .......... 2999.00 | PCV-1005/166 MMX XMB 2508 18X CD. , 1999.99 
Infinla Mini-towers 5166/1080CDS 5/168 З2М8 100GB 8X CD. . 2199.00 2650CDT 5/150 MMX 16MB PCV-120 5/200 MMX 32MB 3.8GB 18X CD . 2199.99 
7161 5/168 MMX 32MB 2.38GB 12X CD., 1045.07 52002150Р05 5200 32MB 2 1568 PD-CO. 3329.00 1.4408 12.1* active 10X СО......... 3899.00 
7201 5/200 MMX 32MB 3GB 12X CD .. 2136.60 6180721500205 6/180 32MB 2.15GB 8X CD . 2799.00 4230 5133 GMB 108GB 10.4" active GX CD .. 2809.00 
Equium Desktops €200/2150/CDS 6/200 3288 2 1508 EX CD . 3099.00 aH 5/133 16MB 125GB 12.1" ane EX CD . 3799.00 FUIITSU 
51600 5/166 MMX 32MB 2.1GB 12X CD. 1847.45 62004200005 6/200 VMB 42GB PD-CD . 3969.00 | 6030X 5/138 16ME 144GB 12 1" ache BX СО. 3999.00 
5200D 5/200 MMX 32MB 2.5GB 12Х CD . 2039.43 Deskpro 6000 Mini-towers 6050MH 5/150 MMX 16МВ 
Equium Mint-towers | 6050MX 5/150 MMX 16MB 4200 5/120 8MB 1GB 10X CD 11.3" dual. . 1599.00 
EM 5/200 MMX 32MB 4.3GB 12X CD . 3989.46 m Ar ی و او ا‎ — 3159.00 2.108 12.1" active 10X CD .......... 4899.00 LifeBook 500 Notebooks 
AST 5200X/4200/PDS 5/200 MMX ——— d й арн NX RD " SOIT S133 16MB 1.308 10X CD 113" active. . 2499.00 
А 32MB 4.268 РО-СО......,...,.. . 4029.00 - aos d неон 4809.00 536T 5/133 18MB 268 10Х CD 12.1* active . . 2999.00 
| 6200MX 5/166 MMX 32MB 
M M a S^wus dro. em 2004200 OS 6/200 GIMB 4258 PD-CD. . . 4349.00 | 21GB 13.3" active 10Х СО..........0309,00 | 252 X 5/150 MMX 16MB — 
-3' du ‚+ 5 resario Desktops G200NT 5/166 MMX 32MB 2GB 10X CD 12.1" activa ........... 3799.00 
A42 5/120 16MB 1GB 12.1" active 8X CD. . 2668.88 | 2100 133 24MB 2GB 8X CD .......... 999.00 | 21GB 133' active 10XCD.......... 6599.00 | LifeBook 600 Notebooks 
A60 Plus 5/150 16M8 am 4160 5/150 24MB 2.1GB 8X CD ...... 1299.00 PowerMate Value Series Desktops : 635T 5/133 16MB 1.3GB 12.1' active .. 3499.00 
1.4408 12.1" active 10X СО......... 2819.71 3060 5/200 ММХ 24MB — V133e 5/133 16MB 1.2GB .......... 1105.00 655Tx 5/150 MMX 16MB 1.368 12:1" ache. . 3999.00 
A70 Plus 5150 MMX 16MB 3.8GB 4-disc changer ........-....- 2999.00 V2133 5/133 16MB 16GB .......... 1222.00 


1.44GB 12.1* active 10X СО......... 3279.85 4784 5/200 MMX 32MB 4.3GB 16X CD. 2399.00 V2133 5/133 16MB 2GB 8X CD. ...... 1411.00 


J55 5/133 16МВ 1GB 11.3" active..... 2239.97 | 8772 5/200 MMX 48MB 6.5GB 18X CD. 2799.00 | PowerMate Value Mini-towers 
P50 5/133 ВМВ BOOMB 11.3" active 4X СО . 208523 | Presario Mini-towers V2133 5/133 16MB 1.6GB........... 1222.00 
P50 5/133 24MB 1GB 12.1" active ВХСО.. 3664.09 | 4764 5/166 MMX 24MB 2.5GB 16X CD. 1799.00 V2133 5/133 16MB 2GB 8X CD. . ..... 1411.00 E133D 5/133 16MB 1GB 11.3* dual. . . . 1480.00 
P50 5/133 24MB 2.1GB 12.1" active 6X СО . 4038.12 4716 5/200 32MB 2.508 8X CD ..... . 1999.00 PowerMate Performance Desktops NIT 5/133 18MB 1 35GB 121" afe BXCD . 3389.00 
PO овамо RA (el ace. eae | o 0909000200800 ...... 230895 | NOSSO SIG MN GMB 3GB IXXCD. 2116.00 | MxISOT S50 16ME 21GB 12.1" doe EX CD . 4399.00 
. x <a EE 9.68 в ы a А 
Bravo Desktops иф IBM PowerMate Performance Minl-towers Mx166T 5/165 16MB 21GB 12.1" adve EX CD. 4799.00 
LC 5133 5/133 16MB 1.298 .,........ 069.02 | ThinkPad Notebooks PMMX2166 5/166 MMX 16MB 2GB. . ., 1764.00 gm 
LC 5166 5/166 16МВ 1.2GB ....... .. 1129.53 365X 5/120 МВ B10MB 10.4" active. . . 1269.61 PowerMate Office Min-towers warmest 
MS 5100 5/100 16MB 1.2GB.......... 964.14 EXD 5/120 OMB В1ОМВ 104° ache 4X CD. . 1369.84 2513 5/133 16MB 1.698 ӨХ CD ...... 1822.00 5/100 8MB 1.08GB 11.3" dual. ....... 1699.00 
MS 5133 5/133 16MB 1.2GB. . . ..... , 1008.73 | :55XDS/208MB 108GB 104 actve 4X CD. 2839.62 | 2516 5/166 16MB 1.608 ВХ CD ...... 2058.00 | 5/120 16MB 1.44GB 12.1" active. . . . .. 2699.00 
MS 5133 5/133 16MB 2.168......... COMER co Dn orb | алыш rr BXCD ......282800 | 5/150 16MB 2 (GB 12.1* active 6X CD . 3799.00 
tae - 366XD 5/133 MB 1.3558 11.3" dual 6X СО. 20€ ат тз | 
و‎ 5100 5/100 16MB 2.1GB ....... 1079.18 dq rer وی کے‎ Extensa Notebooks 
MS-T 5133 5/133 16MB 1.2GB ....... 1039.16 365X 5/133 24MB 1.08GB 11.3* dual. . 660CD 5/166 MMX 16MB | 
MS-T 5133 5/133 16MB 2.1GB ....... 1000.44 560 5/100 ВМВ 810MB 11.3" dual . . . . . 1899.98 1.35GB 121° ce 1OXCD...... .... 2768.04 CDW TELEPHONE HOURS 
560 5/133 ВМБ 2.1GB 11.3“ dual ..... . 2420.56 660CDT 5/166 MMX 18MB 

COMPAQ 560 5/133 BMB 2.1GB 12.1* active .... 4179.40 | 21GB 113° active 10XCD.......... — 

Armada Notebooks 780Е0 5/133 16MB 12GB 121" acive 4X СО. 4638.00 900 5/133 16MB 1.35GB 12.1" dual. . .. 2219.41 


1120 5/100 8MB 810MB 10.4" dual..... 999.00 | EDS теме 2105 12-1 ave; apa 


900T 5/133 16MB 1.35GB 11.3" active. . 2529.68 
900CDT 513 16VB 1.3508 11 acho EX CD . 2909.29 


TraveiMate Notebooks 


6200D 5/200 MMX 32MB 3GB 12X CD . 2429.54 5165/2150CDS 5/166 2MB 2 15GB BX CD . 2599.00 1.468 12.1* active 10X СО.......... 3999.00 LifeBook 400 Notebooks 
| 
К 00 
1130 5/120 16MB 1.08GB 10.4" dual... 1099.00 760EL 5/120 8MB тома 11.3° dual ... 2299.27 


BUY WITH CONFIDENCE 
1130T 5/120 16MB 1.08GB 10.4* ective. 1399.00 760EL 5/120 ВМВ 1.35GB 11.3" dual... 2289.84 TM6020 5/120 ВМВ 1.08GB 11.3" active . 1829.61 
- 289.84 | TM6030 5/123 16MB 135GB 12.1'actve . 2490.63 | CDW* I$ А NASDAQ TRADED COMPANY 
4110 5/100 ВМВ ВТОМВ 11.3" dual . ... 1199.00 | 760EL 5/133 16MB 108GB 12.1" active 4355.21 TM6050 5/150 16MB 1.36GB 12.1° actve . 3199.65 TICKER SYMBOL COWC 0 а В rated SA1 Duns 10-702-7962 


4120 5/120 16MB 1.08GB 11.3* dual... 1299.00 | 760XD 5/166 MMX 32MB 


4130T 5/133 16MB 1.08GB 11.8* active. 2699.00 | Aptiva 


ә —— | . 249.08 | TM6050NT 5/150 32MB 2.1GB 12.1" active. 3849.59 
2409. 9.96 ч 
41207 5/120 16MB 1.08GB 11.8" activo. 2409.00 | др ат acie x 5 e^ v... cs 6249.5 M8160 5/166 MMX 32MB d: Em [rsa || @ 
. 1398 00 5/133 16MB 1,6GB 6X CD ........ 999.56 : ; د‎ a rye. 
CIE noon 16МВ 1.498 12.1" active . 2399.00 | CZE 5/166 MMX 32MB 3 1GB 16X CD. 1999.00 HEWLETT: 
5280 5/120 16MB 1.3508 11.3" adii - C9E 5/200 MMX 32MB 3.1GB 16X CD . 2089.00 PACKARO Credit card charges — 
1 i 3 active, . 3399.00 564 5/166 18MB 2.5GB BX СО....... 1299.83 HP OmniBook 800 Series Notebooks your protection, не ship oly lo your cred card's verified biting 
5300 5/133 16MB 1.35GB 12,1" active. . 3899,00 | 566 5/166 16МВ 3.208 8ХСО....... 1399.93 | 800CS 5/100 16MB 810M8 10° color .. 2489.29 | address. Fret is carrier s actual freight charge 
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ATM’s topology doesn’t offer built-in redundancy, but the smart 
network manager can build it in tbe network. By Jeffrey Fritz 


Bulletproofing ATM: Part i 


hese days, network reliability 
is asimportant as—or maybe 
even more important than— 
network performance. A 
high-bandwidth network backbone 
means little to its users if the network 
itself proves unreliable. Financial insti- 
tutions, government agencies, airlines, 
and other critical industries simply can- 
not afford network failures—although, 
ironically, such failures are inevitable over 
time. 

Therefore, itis absolutely necessary to 
take steps to ensure that the network is 
as bulletproof as possible. The most crit- 
ical failure point in most networks is 
the backbone. 

Asynchronous transfer mode (ATM) 
has been getting more thana little notice 
recently as a network backbone. This is 
understandable because it offers high 
bandwidths of 155 Mbps and up, and sup- 
ports a large variety оЁѕегуісеѕ. ATM also 
offers built-in support for constant bit 
rate (CBR) services such as voice and 
video. Furthermore, it offers quality of 
service (QoS) capabilities that let voice, 
video, and data coexist over a common 
network fabric. 

For all its advantages, however, ATM 
does not offer built-in redundancy. This 
is strange, particularly because other 
backbone networks support redundancy 
in their topology. For example, Fiber Dis- 
tributed Data Interface (FDDI) has dual 
concentric, counter-rotating rings. As the 
figure “FDDI Fault Tolerance" illustrates, 
should a fiber in the FDDI backbone 
break, or a device on the FDDI link fail, 
the devices on either side of the break 
sense this and automatically wrap net- 
work signals, leaving one contiguous 
ring. This means that network services 
are usually unaffected. Similarly, con- 
nectionless networks, such as TCP/IP over 
Ethernet, can retransmit and redirect 
packets that go astray across the network. 


When it comes to redundancy, ATM is 
different. Unlike Ethernet or FDDI, 
ATM is connection-oriented, not con- 
nectionless. It is usually configured in a 
point-to-point or point-to-multipoint 
fashion. Failures result in lost cells, lost 
packets, and dropped connections. This 


FDDI Fault Tolerance 


Cable Redundancy 
and Switch Failures 


The effectofalost cable ora failed switch 
is somewhat similar. In each case, the net- 
work loses necessary services. The ATM 
network configuration shown in the fig- 


| Break occurs 
between FDDI 
, devices B and C. 


Both devices'^wrap" 
the signals to make an 
| unbroken FDDI ring. 


Unlike ATM, FDDI devices use a mechanism that establishes 
a backup route when a line fails. 


can mean lost services to a single switch, 
multiple switches, or even the entire net- 
work. The severity of theloss depends on 
which cables and switches the outage 
affects. 

Therefore, fault-tolerance design 
should be foremost in our minds when 
planning or implementing ATM net- 
works. Fault tolerance means that the 
network can survive the loss of one or 
more connections, the loss of one or more 
switches, and the loss of a source of LAN 
emulation (LANE) services. Each one of 
these cases requires some special atten- 
tion duringthe design phase if you desire 
fault-tolerant network operation. 


ure “Full Mesh and Dual Homing” on 
page 60 has designed-in redundancy that 
helps overcome the loss of a switch or a 
cable. In doing so, it provides decent fault 
tolerance for ATM networks. 

Notice that every ATM switch in the 
figure directly connects to every other 
switch. This is a full-mesh configuration. 
If an interswitch cable fails or a switch 
crashes, calls to and from the affected 
switch are automatically rerouted. Sup- 
pose that a construction worker cuts fiber 
B. Suddenly, switch A becomes discon- 
nected from switch D. The route from 
switches Ato D can be reestablished 
through either switch C (fibers D and F) 
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orswitch B (fibers A and E). Which route 
the device chooses is determined by either 
preconfiguration or whichever switch is 
heard from first after the outage. Most 
ATM devices can handle this kind of call 
rerouting in a few seconds. 

Once the primary link returns to ser- 
vice, ATM devices typically place new 
calls on the restored link. Calls that the 
device reroutes after the failure aren't 
restored to the primary link, because 
doing so would disrupt them again. 


End-Point Redundancy 


ATM end-point devices can also take 
advantage of redundant connections. An 
ATMend-point device is an АТМ client or 
device such as a workstation, server, 
switch, or router. Often, the end-point 
device supports the interconnection of 
legacy networks such as Ethernet or 
Token Ring. If it were to lose connections 
to the ATM network, multiple legacy 
workstations and servers could lose net- 
work services. Therefore, it is advisable 
to provide some form of redundancy to 
the end-point device. 

You can provide redundancy by con- 
necting the end-point device in a dual- 
bomed fashion. Dual homing simply con- 
nects a single end-point device to multiple 
ATMswitches. The figure “Full Mesh and 
Dual Homing” shows an end-point 
device that connects to both switches C 
and D. Should one of the switches or 
cables fail, the other switch would auto- 
matically serve the end-point device. 

Keep in mind that today’s ATM devices 
are statically routed. Therefore, when set- 
ting up a full-mesh or dual-homed con- 
figuration, you often must manually pro- 
vide each switch with the static routes to 
every adjacent switch. You do this by en- 
tering the Network Services Access Point 
(NSAP) ATM address of each adjacent 
switch or by defining multiple default 
routes. 


Cooperating 
LES/BUS Services 


There is more to bulletproofing an ATM 
network than simply providing full-mesh 
or dual-homed configurations. ATM leg- 
acy networks often depend on LANE, 
which supports transmission of unicast 
and broadcast packets using a LANE client 
(LEC). The LEC learns the ATM NSAP 
addresses of the other stations by con- 
sulting the LANE Server (LES). 

The Broadcast and Unknown Server 
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The full-mesh network provides multiple routes 


if there is a line failure. 


(BUS) handles standard broadcast traffic, 
such as a TCP/IP ARP. The LES/BUS pair 
handles connections to the emulated LAN 
(e-LAN) and the outside world. The LEC 
learns the address of the LES/BUS from the 
LANE Configuration Server (LECS). 

The problem is that often the LES, 
LECS, and BUS services reside on the same 
physical ATM device. If that device fails 
or loses its connections to the network, 
it can cause problems for the e-LAN. 

One method of ensuring the constant 
availability of LANE services is to create 
redundant LES and BUS servers in multi- 
ple ATM devices. You configure the LES/ 
BUS servers to operate as mirror images 
of each other in the same e-LAN. Should 
one fail, the other LES/BUS can take over 
and supply LANE services to the clients. 
(For more information on how you can 
do this, see “Reliable ATM Networking” 
in the April BYTE.) 

Failures happening in the LECS are usu- 
ally less of a concern. The only time the 
LECS is contacted is when a LANE client 
is looking for the NSAP address of the 
LES/BUS. This generally occurs during 
power-up or initial connection of the 
client. Once the LEC knows the LES/BUS 
address, it does not need to access or con- 
sult the LECS further. 

If the LECS fails or is cut off from the 
network, it will affect only new client 
connections. Already-established clients 
will continue to operate as before, be- 


cause they have obtained the LES/BUS 
NSAP address. Therefore, while a LECS 
failure can prevent a new client from join- 
ing the e-LAN, it will not adversely affect 
stations currently participating on the 
e-LAN. Additionally, you can preconfig- 
ure the NSAP address of the LES/BUS 
directly into some clients, negating the 
need for the LECS entirely. 

Redundancy can offer an additional 
benefit to the ATM network as well. You 
can configure redundant BUS and LES ser- 
vices to provide load sharing along with 
reliability. Each cooperating LES/BUS 
operates in a round-robin fashion: LES/ 
BUS pair one serves client A, LES/BUS pair 
two serves client B, and so forth. This 
shares the load relatively equally. Load 
sharing is particularly valuable to the BUS, 
because it can become extremely busy 
handling broadcast traffic in the e-LAN. 

This covers some of the basic issues 
regarding how to provide ATM network 
redundancy. Next month, I'll describe 
in more detail howto provide redundant 
LES/BUS services. I will also consider fault- 
recovery times and show some disad- 
vantages to providing redundancy. [3 


Jeffrey Fritz is responsible for advanced net- 
work technology development for West Virginia 
University. He is tbe autbor of Remote LAN 
Access: A Guide for Networkers and the Rest 
of Us (Manning Publications/Prentice-Hall 
PTR). You can contact bim at jfritz@wvu.edu. 
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Sometimes, a Family's Greatest 
Strength is its Diversity ` 


Family is important. Without the comfort 
of familiarity, you'd never have the courage 
to be a little different. Our newest switch 
family shares some very comforting features. 
Controlling multiple PCs from one keyboard, 
monitor and mouse has never been simpler. 
Just select your PC from an easy on-screen 
menu; naming your computers makes 
identification a snap! Our advanced design 
even lets you add PCs without powering down 
the switch. If the switch is powered down 
unexpectedly, the Keep Alive feature prevents 
you from losing valuable time and data. 


Cybex Computer Products Corporation 
4912 Research Drive Huntsville, Alabama 35805 USA 
(800) 93CYBEX (29239) • (205) 430-4030 fax 


Beyond this shared technology, these 
products are each tailored for different needs. 
Personal Commander II controls two to four 
PCs in your home or office. AutoBoot 
Commander II is the perfect size for the 
desktop or small data center. Use the 
AutoView Commander for rack-mounted 
control in your server room. 

Isn't family great? For more information 
on this exciting new switch family, call our 
sales department anytime. 

Oh, and don't forget to call your mother; 
you know how she worries. 


initi iind 


NetWare. BANYAN" Compatible http://www.cybex.com 


AutoView, Commander and AutoBoot are trademarks of Cybex Computer Products Corporation, Cybex and the Cybex logo are registered trademarks of Cybex Computer 
Products Corporation. Banyan is a trademark of Banyan Systems Inc. Netware is a registered trademark of Novell Inc. Lantastic is a registered trademark of Artisoft Inc. 


Come see us at: PC Expo: June 17-19, New York, Booth #5026 
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ake an early personal com- 
puter from the '80s, some 
memory, and squeeze it all 
into a single chip that's only 
25 square millimeters (about 0.04 square 
inches) in size. This is a smartcard IC, 
which itself is embedded in a plastic blank 
the size of a credit card. This card then 
acts asan intelligent memory device that 
stores and transfers its contents secure- 
ly, even under potential attacks. 

Applications currently using smart- 
cards include telephone cards, health 
cards, pay TV, banking, loyalty schemes, 
GSM (Global System for Mobile com- 
munications) and other cellular tele- 
phones, network log-in/authentication, 
and data security. The increasing added 
value within these applications brings 
new threats of fraud and loss. SGS-Thom- 
son's ST19 is a new family of smartcard 
ICs that addresses this need for higher 
security. The ST19 series builds on the 
experience and security aspects of the 
ST16 smartcard IC family. 


Smartcard IC Basics 


While a smartcard IC must be capable of 
sophisticated computations in order to 
encrypt crucial data, it must do so under 
conditions unlike those of desktop sys- 
tems. The IC must be very reliable and 
robust, since it's carried on one's person. 
It must consume little power so that trans- 
actions can be carried out with battery- 
powered card readers. 

For reliability, the basic communica- 
tions interface between the smartcard 
IC and the card reader is starkly simple: 
It uses just three lines (serial ЏО, clock, 
and a reset synchronization signal). This 
interface is defined by the International 
Standards Organization (ISO 7816). With 
two more lines for power and ground, a 
smartcard IC must make do with just 
five connectionsto the outside world (the 
ST19 hasan extra I/O line). However, this 


" 


makes for a secure interface: Any infor- 
mation access goes only through these 
lines and requires that the smartcard IC 
approve it and process the transaction. 

The smartcard IC must be a flexible 
device. A card vendor will configure it for 
different customers who have varying 


The new ST19 IC C offers low-power logic for smartcards, is plus 
mechanisms to safeguard their data. By Ian Blythe 


Smarter, More Secure Smartcards 


provides two capabilities of the smart- 
card IC: a fast 5- to 10-MHz clock and 
low-voltage (3-V) operation that allows 
it to be used with battery-based card read- 
ers. This technology also provides high 
reliability and the high-memory-density 
EEPROM required for today’s multi- 
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The ST19 smartcard ІС has on-chip security functions 
and protected memory areas. 


security requirements. Such configura- 
tions might range from a single-applica- 
tion card that runs only a single pro- 
gram to multiapplication cards that have 
specialized, segregated programs in 
ROM. А single-program card might act as 
abank card, while a multiapplication card 
could act as an electronic purse (cred- 
it/debit) with a loyalty scheme, or as an 
insurance card that holds medical files. 


STI!9 Road Map 


The ST19 is initially made using a 0.6- 
micron CMOS process technology. This 


function smartcard applications. 

The ST19 IC is constructed from pre- 
defined logic modules. Together these 
modules make up the various subsystems 
ofthe smartcard IC, as shownin the figure 
“The ST19 Microarchitecture." Each mod- 
ule has been qualified for its inputs, out- 
puts, operation, and security capability. 

The major part of any smartcard IC 
device is its on-chip memory. The ST19's 
memory is divided into three distinct 
areas: system ROM, user ROM, and user 
EEPROM. Various members of the ST19 
have differentamounts of RAM and ROM 
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to handle different applications, asshown 
in the table at right. Each memory area 
has a user-defined memory-access con- 
trol logic (MACL), which provides full 
separation between on-chip application 
code and the data. Like a memory man- 
agement unit, the MACL handles the 
read/write access permissions to the RAM 
partitions and read/execute/program 
/erase access to the EEPROM partitions, 
and it defines whether the EEPROM 
attributes can or cannot be modified. 
Thus the security level can easily be set to 
suit a single application card or a multi- 
function card. 

The system ROM holds basic I/O, test, 
and security functions. These functions 
are based ona firmware library that max- 
imizes security. The user ROM holds the 
operating system code. This code will dif- 
fer depending upon the requirements of 
various end applications. Since both the 
system and the user areas are ROM, their 
code contents are placed in the device 
when itis manufactured, sothey are fixed 
for the lifetime of the smartcard IC. The 
program code in the user ROM area is 
normally written with the assistance of 
SGS-Thomson to ensure that security is 
maintained. 

The user ROM is split into two parti- 
tions. This allows, in conjunction with 
the MACL, several applications to coex- 
ist on the card at the same time. To aug- 
ment security, each application's code can 
access only predefined memory areas. 

The user EEPROM area stores vari- 
able data, such as personal data keys, a 
purchase history, perhaps your Social 
Security number, and favorite telephone 
numbers. It is partitioned into four areas. 
However, for this user-programmed area, 
memory access is set by attribute bytes 
in EEPROM, allowing the access control 
to be dynamically defined and changed. 
The address isolation provided by the 
МАСІ. gives a high security level. In addi- 
tion, depending on the application's 
needs, confidentiality of the data can be 
ensured by encryption. 

The on-chip CPU needs its own RAM 
in order to operate. This again is parti- 
tioned into four areas. The card vendor 
defines these areas during the IC manu- 
facturing stage, and to enhance security, 
the designer can prohibit code execution 
from RAM. 

The ST19's 8-bit CPU core is object- 
code-compatible with the ST16 family. 
Thisallows theST19 to usea ready-made 
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health cards 


library of secure functions. The ST19 core 
also features extended addressing modes 
and an instruction set that is especially 
designed for writing high-security appli- 
cations. These instructions give optimum 
trade-off between complexity and size so 
that the software librariescan be very effi- 
cient for access control and file manage- 
ment. The ST19 compiler tools provide 
extra code efficiency by automatically 
using these new modes and instructions. 

For cryptographic applications, the 
modular arithmetic processor (MAP) pro- 
vides public-key cryptography (PKC) cal- 
culation using up to 512-bit (Level A) or 
1024-bit (Level B) keys. When this is used 
together with the on-chip unpredictable- 
number generator, the ST19 can perform 
full public-key generation, digital signa- 
tures, and authentication internally. This 
capability guarantees that the secret key 
will never be known outside the smart- 
card and contributes to the overall secu- 
rity of the system. 


Software Support 


No CPU-based system is ever complete 
withouta firmware development system. 
This, too, is provided, both as a complete 
development system and as Crypto- 
Library support routines. The Crypto- 
Library can be provided in the system 
ROM area, leaving 6 to 24 KB (depending 
on the ST19 family member) of user ROM 
available for the application software. 
The library spares the card OS designer 
from having to write low-level hardware 
driver functions and be able to concen- 
trate on security algorithms. 

The cryptographic library provides 
firmware functions for: 


* Basic math, including modular squar- 
ing and multiplication for various- 


length digits 


internet acces: 


* Generating long random numbers 


* Calculating Montgomery constants, 
which are required for long-number 


modular arithmetic 


* Modular exponentiation with or with- 
outusing the Chinese Remainder The- 
orem, a proven theorem that gives 
faster calculation of modular expo- 
nentiation 


* More elaborate functions such as RSA 
signatures and authentications for 
any modulo length up to 1024 or 2048 
bits (depending on the required secu- 
rity level), or Digital Signature Algo- 
rithm signatures and authentications 


* Full internal key generation for signa- 
tures and authentications 


Toward a Secure Future 


As the smartcard market grows globally 
and the stored value on smartcards 
increases, attempts at fraud will rise. How 
secure can a smartcard be? Formal certi- 
fication schemes, such as the European 
Information Technology Security Evalu- 
ation Criteria (ITSEC), can give the user 
a high level of confidence in a particular 
application's security. For example, an 
ITSEC Certification to Level E3 High, 
which covers application, chip design, 
manufacturing, and delivery, has shown 
the ST16 smartcard ICs to be suited for a 
banking application. The ST19 builds on 
this track record using a reliable and 
proven nonvolatile memory technology. 
The ST19 also has a configurable archi- 
tecture that allows flexible designs, and 
its firmware supports many adaptable 
security mechanisms. Ё 


lan Blythe is a senior technical writer at SGS- 
Thomson Microelectronics. You сап reach bim 
at lan.blythe&st.com. 


ince its acquisition by Ap- 
ple, Next's OpenStep cross- 
platform environment has 
become a critical part of the 
company's OS strategy. The Rhapsody OS 
uses OpenStep's cross-platform develop- 
ment tool suite and several object frame- 
works (i.e., libraries). 

For anyone who's used a GUI builder 
andanintegrated development environ- 
ment (IDE), the developer tools will be a 
snap to use. However, to leverage their 
full power, it's necessary to learn an un- 
common object-oriented (OO) variety of 
C called Objective-C. This has become a 
source of angst for Macintosh C++ de- 
velopers who must learn anew program- 
ming language. 

Thisarticle offers a gentle introduction 
to Objective-C that C++ programmers 
can easily understand. It assumes famil- 
iarity with common OO concepts, such 
as class, inheritance, and method (known 
as member function in C++). 

Objective-C is not as large and com- 
plex as C++, yet it’s fully OO and sup- 
ports inheritance, encapsulation, and 
polymorphism. Like C++, Objective-C 
is a “hybrid” language; in other words, 
it’s an ANSIC superset that supports stan- 
dard C scalar types, such as int, in addi- 
tion to object types, such as NSArray. 

Objective-C’s run-time system allows 
for the creation of dynamic, extensible 
programs. The run-time facilitates the 
building of bundles, which consist of one 
or more compiled classes that can be dy- 
namically loaded or linked into a running 
program. The language’s dynamic typ- 
ing and binding go hand-in-hand with dy- 
namic loading. Objective-C allows in- 
stance-variable objects to be a generic 
type, id, which means the variable’s class 
is not known until the program is running 
(i.e., the variable’s class is not fixed at 
compile time). Once an object has been 
typed, the run-time automatically binds 


the appropriate class methods to the in- 
stance while the program is running. 


The Class Interface 


By convention, the source code for an 
Objective-C class is divided into a public 
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interface and a private implementation. 
The public-interface declarations can be 
foundinan appropriately named file suf- 
fixed with .h. Here I'll investigate the 
structure of an interface file by declar- 
ing a simple class called Pet. The listing 
“Pet-Class Interface (Pet.h)" above con- 
tains the public interface for this class. 

А colon separates the class name from 
the superclass name. In this case, Pet's 
superclass is NSObj ect—the root class— 
which is declared in the Foundation Kit. 
NSObject is the only class without a su- 
perclass. (Apple prefixes Rhapsody class 
names with NS to prevent namespace col- 
lisions with classes.) 

In C++, an objectis simply a glorified 
structure. In Objective-C, each object is 
a pointer to a structure. This distinction 
is important when declaring instance 
variables, as you'll see below. 

The first declared variable is the pet's 
name. This variable's type is statically 
declared as NSString, which is a Foun- 
dation Kit objectthat encapsulates a Uni- 
code-compliant string. Remember that 


While similar to C++, this programming language 
bas differences that make OOP easier. By Justin Morgan 
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An Introduction to Objective-C 


objects are pointers to structures, so the 
asterisk is required in front of name. If 
you didn’t know name’s class type at com- 
pile time, you could dynamically type it 
to id, but you would lose some compile- 
time error checking. The second instance 
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variable, age, is declared in standard 
ANSI C fashion. 


Declaring Methods 


In almost every OO language, methods 
come in two flavors: instance methods 
and class methods. In this regard, Objec- 
tive-C follows the same conventions as 
C++. But Objective-C methods can over- 
ride any inherited method. In C++ jar- 
gon, it can be said that all Objective-C 
member functions are “virtual.” 

À method's return type and its argu- 
ment types can be ANSI C scalars or Ob- 
jective-C objects. Arguments and return 
values that are objects can be statically 
declared (e.g., NSArray) or dynamically 
declared (e.g., id). Unlike ANSI C, Ob- 
jective-C's default type is id, not int. 

When you write interface declarations, 
instance methods are preceded with a 
minus sign, and class methods are pre- 
ceded by a plus sign. (It so happens that 
the Pet class consists only of instance 
methods.) Each method name is sepa- 
rated into one or more key words, each 
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suffixed with a colon to separate it from 
the argument name. The colons are con- 
sidered part ofthe method's unique name. 

Theclass-implementation file is shown 
in the listing “Pet-Class Implementation 
(Pet.m)" at right. Thisis where the Objec- 
tive-C methods are defined for your class. 
Note how the instance methods provide 
external access to the name and age in- 
stance variables. Rhapsody uses this con- 
vention extensively; almost every pub- 
licly accessible instance variable should 
have a set method (e.g., setAge:) anda 
get method (e.g., age). 

Structurally, Objective-C methods are 
defined similarly to ANSI C functions. 
When defining a method, you first state 
the method name (from the interface) 
and then follow it with a code block 
that contains the algorithms you want to 
perform. The code block looks just like 
a C function block with one important 
difference: You can mix Objective-C mes- 
sages with regular ANSI C code. 


Using Messages 


Defining classes, creating instances, and 
sending messages are the essence of ob- 
ject-oriented programming (OOP). Once 
you define a class, you need to send mes- 
sages to objects. Below are a couple of 
sample message expressions. 


[myDog setName:G"Rover"]: 
[myDog setAge:3]: 


Here you're using the class methods set - 
Name and setAge in actual message ex- 
pressions. Square brackets must be placed 
around the receiver and the message. The 
message's receiver is an instance of the 
Pet class (note how the receiver is always 
placed before the message). The message 
arguments are an NSSt ring instance (the 
unusual @" construct begins a literal NS - 


Programming 


Pet-Class Implementation (Pet.m) 


#import. Peteh” , 
@1тр1 ementation Pet 


[name autorelease]: 
name = [newName retain]; 


// Must import my interface 
// Start of class definition 
- (void setName: SString *)newName 


// Decrement reference count of old name 
// Increase new name's count and 


// assign newName to ‘name’ variable 


} 
Е (NSString *1name 


return nane 
(void)setage: Cutinewige 
аде = newAge ;. 
~ {int)age 
: return age; 


@end 


String containing “Rover”) and a liter- 
al integer (3). 

You can put an Objective-C message 
expression anywhere you’d put an ANSI 
C function call. Objective-C also allows 
you to nest messages. When nesting, the 
return value for the innermost message 
expression is used as the receiver for the 
next expression, and so on. 

The listing “A Simple Objective-C Pro- 
gram (PetTest.m)” below is basically an 
ANSI C main() function that contains 
some Objective-C messages. Since the 
program uses Objective-C, you suffix the 
filename with .m rather than with . c. 

The first line of code, 


myDog = [[Pet alloc] init]: 


warrants further explanation. This is an 
example ofa nested message expression. 
Whenever you create a new Objective- 
C object, you must first allocate mem- 
ory for its instance variables and then ini- 


A simple Objective-C Program (PetTest.m) 


#import "Pet.h* 
main () 


{ 
Pet *myDog: 


A? Required for 'myDog' variable 


4# Local object variable 


myDog = ([Pet alloc] init]; 7/ Allocate memory and initialize 


([myDog setName:G"Rover" j; 
[myDog setAge:3]; 


/7 &"Rover" is a literal NSString 


printf("My dog's name js '%s' and he is £d years old.\n", 


ГСтубоа name] cString], 
[myDog agel); 
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// cString gets a char* from an NSString 


{Епа of class definition 


tialize the object. By convention, rather 
than doing this on two separate lines, you 
ask the Pet class to allocate space for a 
new instance and then initialize the allo- 
cated instance—all in one line of code. 

Since the Pet class inherits the meth- 
ods alloc and init from NSObject, it 
already has the necessary machinery to 
create instances of itself. The return val- 
ue from the outermost expression is a 
new Pet instance, which is assigned to 
the myDog local variable. The last line in 
the program uses a standard printf() 
function to display the contents of myDog. 


The World of Objective-C 


Objective-C is a simple language that's 
easy to learn and use. C+ + programmers 
who have already switched to Objective- 
C often rave about the clear syntax and 
vast flexibility that it provides. Although 
Java is more flexible than C++, it still 
retains C+ +’s obscure messaging syntax, 
and most developers agree that Java is just 
not ready for the creation of industrial- 
strength applications. 

You can obtain further information 
about Objective-C development from 
Apple’s developer site (http://devworld 
.apple.com), from Next Computer’s Web 
site (http://www.next.com), and from 
Metrowerks' Web site (http://www 
.metrowerks.com). El 


Justin Morgan bas been programming Open- 
Step/NextStep since it was available only in a 
black cube. He is a contractor at ATGT Wire- 
less Services (Kirkland, WA). You can reach bim 
at jmorgan &objectronics.com. 
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The New Security - 


Infrastructure NEW. 
Data privacy, data integrity, and noarepeliistior: These a are : 
| ` the buzzwords to listen for in any discussion of on-line · 


business. Without them, your transactions are pet secure. R 


| | A digital certificate is a way to ensure that you are who ө _ 
уои say you are. You get one by telling a certificate _ 
authority (CA) who you are. For low security, the CA may 
| require only your e-mail. For high security, you have to 
| prove who you are. 
Once you. have a certificate, you can authenticate уне 
with others by exchanging your certificates. ul 
Q And once you're аме you can begin secure, — 
Before you can trust your business 


to the Internet, you must 
have reliable authentication. 


By Peter Wayner 


hink of the Internet as the Wild West minus the dust, 
T complete with barroom brawls, larger-than-life per- 

sonalities, and generally scurrilous behavior. And 
just as the Wild West became California, with its 
penchant for tofu and half-caf-half-decaf-nonfat lattes, the 
Internet is becoming more socially acceptable, too, thanks to 
something as simple as a signature. 

Part of the problem with the Internet has been that nobody 
really knows who you are. And while anonymity can be use- 
ful, it tends to drive banks and credit card companies a little 
nuts. After all, how do they know if you're really allowed to 
withdraw $50,000 from Bill Gates' checking account? So banks, 
credit card companies, and major corporations are actively 
developing the tools that will allow people to apply digital 
signatures and to ensure that those signatures will hold up ina 
court of law. 

Banks and money lenders aren't the only ones interested in 
signatures. Many companies are experimenting with signing 
everything from e-mail to Word documents. Signatures can 
provide a level of integrity and nonrepudiation that appeals 
to anybody worried about data forgery and tampering. 

So how does it work? What are the big projects? Who's going 
to use it? How do you get a signature? And how do you imple- 
ment signatures for your company? 


What's My Sign? 


There are many digital signature algorithms described in aca- 
demic literature. In practice, three major ones stand out: the 
hash-based signature, the U.S. government's Digital Signature CNN z - 
Standard (DSS), and the RSA signature created using the clas- Private Certificate Authority 
sic algorithm developed by Ron Rivest, Adi Shamir, and Len 
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Adleman. All three algorithms have dif- 
ferent uses and different requirements. 

Hash signatures. Hash functions are 
similar to encryption functions; in fact, 
some hash functions are just slightly mod- 
ified encryption functions. Most operate 
by grabbing a block of data at a time and 
repeatedly using a simple scrambling func- 
tion to modify the bits. If this scrambling 
is done repeatedly, then there is no known 
practical way to predict the outcome. It is 
not practical for someone to modify a doc- 
ument in any way and make sure that the 
same output will emerge from the hash 
function. 

A hash-based signature uses a crypto- 
graphically secure hash function like Mes- 
sage Digest 5 (MD-5) or Secure Hash Algo- 
rithm (SHA) to produce a hash value from 
afile. The hashing procedure concatenates 
your secret key (which you get through a 
third party) to the file, then hashes the 
file and key combination. The result, the 
hash value, is shipped with the file as a 
signature, but the secret key is withheld. 
The receiving end also has a copy of the 
secret key and uses it to evaluate the sig- 
nature. 

In the case of CyberCash's CyberCoin, 
users get secret keys when they sign up. 
Those keys are known only to their com- 
puter and the central computer. When a 
transaction is ready, a file containing the 
amount and the details is put together and 
then signed with the secret key. (The client 
assembles the file, concatenates the secret 
key, computes the hash function, and then 
ships the file and the result of the hash 
function without the secret key.) The 
central bank can check this transaction 
by repeating the computation because it 
knows the secret value as well. 

The hash-based signature may be the 
least known of the signature algorithms. 
It’s becoming more popular lately because 
it’s less computationally intensive than the 
other algorithms. Many of the microcash 
payment systems like DEC's Millicent or 
CyberCoin use hash-based signatures to 
reduce the processing costs and make 
smaller transactions feasible. Each of these 
systems requires a central server to check 
every transaction; using faster algorithms 
means using less computer server power 
and reducing the central server load. 

The major limitation of these hash- 
based signatures is that the receiver must 
also have a copy of your secret key to check 
the signature. This could allow the receiv- 
er to forge a signature. Maintaining these 
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The certificate authority not only issues certificates, it is also 
responsible for verifying that certificates are still valid. 


secret keys is also bothersome, and many 
use a shared secret infrastructure. 

DSS апа RSA signatures. The other 
two signature algorithms, DSS and RSA, 
don’t have this limitation. They are pub- 
lic-key algorithms—in other words, there 
are two keys for each person (see “How 
Public-Key Crypto Works,” page 73). One 
key creates a signature and is kept secret. 
The other key—the public one—verifies 
the signature. 

DSS was developed by the U.S. Nation- 
al Institute of Standards and Technology 
(NIST) with the National Security Agency. 
Only those companies that do business 
with the U.S. government are required to 
use it, and many prefer not to because it’s 
a signature-only system. NIST chose this 
crippled solution because the United States 
government is working to discourage the 
use of any encryption software that will 
curtail the government’s ability to eaves- 
drop. Software that provides authentica- 


tion only, like DSS, is openly exportable in 
products, while software that uses RSA for 
general encryption is heavily restricted. 

RSA signatures are clearly the most pop- 
ular, thanks in part to the aggressive mar- 
keting, patenting, and long-term devel- 
opment done by RSA Data Security. The 
company controls many of the most 
important patents in the field, and 
although there has been substantial liti- 
gation in the area, RSA has used its posi- 
tion to successfully establish itself as the 
leader. Its software and libraries can be 
found in the core of many products, and 
the company continues to employ some of 
the best cryptographers. 

RSA Data Security was responsible, for 
instance, for integrating digital signature 
software with the Macintosh OS long 
before the Web took off. The company 
added drag-and-drop signature applets to 
PowerTalk (Apple’s collaboration soft- 
ware) that would allow someone to embed 
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[ublic-key algorithms such as RSA (for 

developers Rivest, Shamir, апа Adleman) 
encryption seem mind-bending to many peo- 
ple because they defy the conventions for 
how two-key systems should work. Everyone 
knows that bank safe-deposit boxes require 
two keys to be opened (although the one 
owned by the bank is a bit redundant if the 
vault is any good). But the two keys in pub- 
lic-key algorithms work differently. The secret 
one is used to create a digital signature; the 
public one is used to verify it, 

The easiest way to understand RSA 
encryption is to remember two facts from 
basic algebra: First, numbers have multi- 
plicative inverses, and second, (e^a] ^b = 
e^ (ab). The multiplicative inverse of a num- 
ber, a, is the number b where a*b-:1. So the 
inverse of 4 is .25 in regular arithmetic. 

RSA uses modular arithmetic that oper- 

` atesonlyontheintegers between О anda cer- 
tain number n, It is often compared with the 
remainder from division. The equation a*b 
mod n could be translated to mean “multiply 
aand b, then divide the result by n and retum 
the remainder” Surprisingly enough, much of 
standard anthmetic rules still hold for this 
domain. Numbers can be added, subtracted, 
multiplied, and usually divided and the equa- 


a digital signature in an electronic form by 
merely dragging it to the icon. The firm 
has licensing agreements with all the major 
OS companies including Microsoft, IBM, 
Sun, and Digital, and each of these com- 
panies has added similar features to its 
product line, but without the same level of 
integration. Unlike DSS, RSA can also be 
used to encrypt data and provide security 
as well as authenticity. 

Both hash-based and public-key algo- 
rithms can beadjusted to be secure by mak- 
ing sure that the secrets and the keys use a 
sufficient number of bits to resist all known 
attacks. Hash-based signatures are inher- 
ently easier to attack because the secret 
used to create the signature is known to 
both sides. À break-in at either the cen- 
tral computer or the uset's house could 
compromise a hash-based signature. The 
signature-generating key used in public- 
key systems, on the other hand, is stored 
only in the owner's computer, significantly 
reducing the security risk. 


Whom Do You Trust? 


After withstanding scrutiny for almost 20 
years, the public-key digital signature algo- 


tions will obey the usual rules of commuta- 
tion, associativity, and transitivity. 

To construct a pair of keys for RSA, find two 
prime numbers p and q. The productis п. The 
two keys, e and d, are random numbers cho- 
sen so that e*d mod ((p-1)(q-1)) = 1. That is, 
d is e's multiplicative inverse. (Additional 
details about the choice of p, q, d, and e are 
beyond the scope of this piece.) 

The algorithm works because m^de- m 
modn. (The reason this works is also beyond 
the scope of this explanation.) To encrypt a 
message, convertitintoa numberm and com- 
putem“amodn. Only the person who knows 
dcan decrypt it by computing (m^e mod n) ^d 
mod n= m^de mod п: m. 

You can think of the public-key process like 
a string of n pearls. Let one pearl be the mes- 
sage. The public key is some number a, less. 
than n, and the corresponding private key is 
n-a=b. A message is encrypted by counting 
along a pearls and decrypted by counting b 
pearls, which brings everything back to the 
beginning. This approach is just a metaphor 
andis obviously insecure. Anyone who knows 
aand n can figure out b. But this is not the 
case with RSA or Digital Signature Algorithm. 
With those algorithms, it is impossible to 
determine the private key from the public key, 


rithms themselves are quite solid. That 
said, they require a great deal of support 
and infrastructure. The problem is that it's 
impossible to be sure that a particular per- 
son's public key is really that person's pub- 
lic key and nota forgery. After all, the key 
is just anumber—it bears no resemblance 
toa person, nor does it carry personal data 
about its owner. 

The popular solution to this problem 
is to wrap the key in a digital certificate, a 
small block of data (maybe several thou- 
sand bytes long) that contains the public 
key and an endorsement made by some- 
one else’s digital signature. That “some- 
one else” is called a certificate authority, 
or CA. The certificate shifts the burden of 
trust to this new signature. If it checks out 
correctly, then you have more reason to 
trust the public key. 

Unless you don’t trust the certificate 
authority. Then you have to check the cer- 
tificate on its digital signature, and so on 
and so on. All the certificate does is shift 
the trust up the chain. The biggest chal- 
lenge right now is to develop this hierar- 
chy of trust for digital certificates. 

At this point, most users’ computers will 


investigate only one level into a certificate 
hierarchy. If your Web browser connects 
to a server that's enabled with Secure Sock- 
ets Layer (SSL), the server will establish 
its identity by shipping a copy of its pub- 
lic key encased in a certificate. That cer- 
tificate was probably produced by 
VeriSign, one of the major certificate 
providers for Web servers that use SSL to 
encrypt the data traveling between the 
server and the browser. The browser val- 
idates the VeriSign certificate by check- 
ing VeriSign’s signature. 

But again, how does the browser know 
that VeriSign’s signature is valid? Does it 
keep going up some hierarchy? No. In this 
case, it stops at VeriSign because VeriSign's 
isa root certificate. In the future, we could 
havea deeper hierarchy. For instance, gov- 
ernments might choose to sign certificates 
for each other. Or the United Nations 
might sign the certificate of the United 
States, which might sign the certificates of 
the 50 states. And these hierarchies could 
coexist. The credit card companies' Secure 
Electronic Transactions (SET) protocol, 
for instance, makes provisions for both 
corporate certificate authorities and 
geopolitical certificate authorities. 

But hierarchies are not the only solu- 
tion. Pretty Good Privacy (PGP), the pop- 
ular free encryption solution, uses a net- 
work of signatures to guarantee each 
public key. This is called a web of trust. 
Your key might be signed by your par- 
ents, spouse, boss, and a few good friends. 
People who will want to verify your sig- 
nature might know someone from this 
group and have a copy of his or her pub- 
lic key. If not, they might know someone 
who knows someone else who is once 
removed from the group. And so on and 
so on. 

Existing webs of trust are too small to 
Offer a practical solution to Internet com- 
merce. Many credit card companies or 
banks are going to set up their own hier- 
archical networks because they need spe- 
cific guarantees of identity that satisfy their 
models of risk. They may decide, for 
instance, that they'll be satisfied if a cer- 
tificate is mailed to a newcustomer's house 
on a floppy disk. Banks understand the 
problems involved in distributing credit 
cards and can use their experience to 
ensure thatcertificates are safely placed in 
the right hands. 

But while simple certificates from bank- 
run hierarchies may be good short-term 
solutions, a strong web-like approach 
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might serve the most people. Pindar Wang, 
chairman of the Hong Kong-based cer- 
tificate authority VeriFi, says simple hier- 
archical structures won't work in Asia. 
"They are not practical," he stresses, 
"because the trust relationships which CAs 
attempt to represent are by no means sta- 
tic or clearly delineated outside of well- 
defined power structures. There is no 
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clearly defined hierarchy—not even a sta- 
tic web of trust! Instead, we find a highly 
dynamic gray area where spheres of influ- 
ence and lines of power are constantly 
forming and dissolving." 

U.S. certificate authorities may come to 
discover the same fact about the market. 
Cross-company alliances are already 
becoming more common. Corporate 
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restructuring often takes people from pro- 
ject to project, making it difficult to rely 
on simple hierarchical certificates to pro- 
vide more than just an identity (see 
“Extending Certificates,” page 78). 

As if the hierarchy problems aren't 
enough, CAs must maintain two databas- 
es: a complete list of certificates and a list 
of revoked certificates. After all, if when 
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a certificate becomes compromised (e.g., 
an employee leaves the company or some- 
one’s computer is stolen), there must bea 
way to call up the CA and request that the 
certificate be disavowed. As you can imag- 
ine, this mechanism could be somewhat 
unwieldy. As time goes by, revoked cer- 
tificates would pile up, demand more 
space, and slow down verification. Cer- 
tificates based on the X.509 standard (the 
standard virtually everyone uses) come 
with an expiration date to ensure that old, 
retired certificates can be removed from 
on-line. Similarly, Nortel’s Entrust system 
uses two types of certificates with differ- 
ent expiration limits (see “Certificate Sys- 
tems,” page 80). The certificates for 
encrypting the message data often last a 
much shorter time than the certificates for 
signing documents. Either one can be 
revoked independently of the other. 


Shadow of a Doubt 


One of the biggest questions about cer- 
tificates is how much assurance they real- 
ly provide. Some, such as VeriSign’s Class 
1 certificates, are passed out to anyone 
who can fill in a form ona Web page. They 
are good only for establishing a consistent 
presence, not for guaranteeing that some- 
one is a real person. 

VeriSign’s Class 2 certificates, on the 
other hand, are issued after a check of 
some consumer databases. If you have a 
credit rating, then you can have a certifi- 
cate. It’s unclear, however, whether 
VeriSign or anyone else has the tools avail- 
able to prevent identity theft by someone 
who knows enough information about 
you. Nor is it clear what it means to have 
an entry in these databases. (One person 
received a credit card application for his 
dog, filled it out, and got the card. The dog 
pays his bill each month.) 

VeriSign also offers a Class 3 license that 
requires someone to personally take 
their application to a notary, who will 
check identification before endorsing it. 
This adds an additional layer of credibili- 
ty to the certificate. 

Thawte, a South Africa-based certificate 
authority, plans to offer an even higher 
grade of certificate. Thawte’s plan requires 
that the certificate holder meet personal- 
ly with a representative of the company. 
At this time, the company has only one U.S. 
representative (in North Carolina). Clear- 
ly the company will need to expand its 
operations if it intends to enter this high- 
grade business seriously. 
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Defining the limits of certainty is also 
a difficult legal problem. The various cer- 
tificate authorities are trying to draw lim- 
its that are both attractive to customers 
and financially feasible. The Guidelines 
on Digital Signatures issued by the Amer- 
ican Bar Association states that “a certifi- 
cation authority must have sufficient 
financial resources to (1) maintain its 
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operations in conformity with its duties, 
and (2) to be reasonably able to bear its 
risk of liability to subscribers and persons 
relying on certificates issued by the certi- 
fication authority." 

Satisfying the first requirement is 
straightforward. Database servers, net- 
work connections, and adequate security 
are well-defined problems. The second 
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requirement, however, is very open-end- 
ed. Understanding the risks of a server fail- 
ure is one thing, but defining the risks of a 
certificate causing grief is another. 

In time, the certificate authorities may 
adopt a structure similar to the bonding 
used by locksmiths or couriers. If a cer- 
tificate is misused and someone ends up 
with a loss, some insurance fund will actu- 
ally offer compensation. The CAs will need 
to investigate peoples’ backgrounds before 
offering these higher-grade certificates. 


Personal Responsibility 


Of course it’s not just up to the certificate 
authorities. VeriSign requires that you 
keep your certificate on a “trustworthy” 
system. What’s trustworthy? According to 
VeriSign, it’s “computer hardware, soft- 
ware, and procedures that are reasonably 
secure from intrusion and misuse; provide 
a reasonable level of availability, reliabili- 
ty, and correct operation; are reasonably 
suited to performing theirintended func- 
tions; and enforce the applicable security 
policy." 

The word “reasonable” is not precise, 
and its definition may change over time. 
Itcould, for instance, mean a Windows 95 
client today and somethingcompletely dif- 
ferent tomorrow if a gross insecurity 
appeared in Windows 95. For instance, if 
malicious ActiveX components prolifer- 
ate, then it might be considered reason- 
able for security-conscious owners not to 
run ÁctiveX modules on their machines. 

Users will have a responsibility to main- 
tain their certificates on a system and pay 
attention to ensure that they take all *rea- 
sonable" measures to keep it secure. This 
responsibility will be the most onerous and 
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certificate-minting software companies need to justify a large installa- - 
tion ata company. This type of system would allow people to check — 
information about their benefits, 401 (k) plans, andother personal busi- Pa 


ate ness that an employer is obligated to keep private. 


Corporate certificate structures could also be moved to a web struc- d 
turé. The entry-level employee might get only a general signature, E 
issued like an ID by the security department, while top management's 
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difficult one for average users because 
the majority of people are not that con- 
scious of computer security. 

It may be impossible to determine exact- 
ly what would happen if someone lost a 
fair amount of money because a certificate 
was compromised. In most cases, the cer- 
tificate holder would probably be respon- 
sible. Only the holder’s computer holds 
the private key necessary for signing files, 
so that computer would be the only like- 
ly source for the key. But the authority 
could also be liable if someone were able 
to register a different key in that person’s 
name. VeriSign takes some precautions 
to ensure that the certificates are revoked 
only by the rightful owner. Only time and 
some test cases will determine whether 
VeriSign, Thawte, or any of the other cer- 
tificate authorities are charging enough to 
discharge their responsibilities when 
things go wrong. 


What's Going to Happen? 


Most of the tools for creating and check- 
ing digital signatures are still in the lab. At 
this point, Web browsers using SSL to set 
up secure links are the only ones that use 
digital signatures very often. Others, how- 
ever, have bigger dreams. 

The leaders are the banks. They recog- 
nize that Internet commerce demands a 
way for people to check the authenticity 
of documents like checks or credit card 
authorizations. The SET protocol en- 
dorsed by Visa and MasterCard is one of 
the most sophisticated uses of digital sig- 
natures, and these companies intend to 
make it a standard part of electronic 
commerce. According to Visa and Mas- 
terCard, the date for the finalization of SET 
was just moved from April 14 to May 31, 
so details were not available by the time 
this issue went to press. 

Many corporations recognize that they 
have very little power to corral their 
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Certificate Systems 


T» relatively new world of certificates is 
peppered with some unfamiliar names. 
Until recently, evan VeriSign was a relative 
unknown. But some really big companies are 


moving forward with complete.solutions of 


‘their own. 

IBM's World Registry. IBM is taking a 
serious lead in delivering certification soft- 
ware known as the IBM Registry. The IBM 
Registry uses certificates and public-key dig- 
ital signatures as the basis for a wide range 
of offerings, such as personal vaults, business 
archives, directory services, and time stamp- 
ing. A business could build up a library ofits 
important documents and arrange the access 
privileges of the staff to ensure that informa- 
tion is properly restricted. The certificates 
would contro} access and allow the archive 
to ensure that requests are authentic. 

IBM plans to offer this technology ona larg- 
erscale to the public by renting space on Big 


Blue's servers. The company plans to run the 


software in two different geographical loca- 
tions in order to defend against any physical 
damage and to ensure that the datais always 
available if a network connection drops. 
ІВМ even uses the term "hardened" to 
describe the security around the computer 
as if it were a nuclear missile silo. 


employeesand regulate what they do over 
the Net. It’s not hard to imagine alow-lev- 
el clerk committing a company to expen- 
sive contracts. Many companies like 
IBM, Apple, Xcert, GTE, and VeriSign are 
actively trying to find ways to build a cor- 
poration-wide structure for supporting 
digital signatures. 

The lawyers are also closing in. Utah was 
the first to draft legislation recognizing 
digital signatures, and many other states 
are following. Unfortunately, the laws do 
vary slightly from state to state. Eventual- 
ly, the U.S. government will issue its own 
laws that will smooth out the differences 
berween the states. The American Bar 
Association has an active committee draft- 
ing recommendations for the use of digi- 
tal signatures in commerce. 

These forces see that the infrastructure 
to support digital signatures is the next 
necessary step for the Web. Although it’s 
impossible to predict what the final shape 
will be, it’s easy to see that the final envi- 
ronment will be largely defined by the two 
forces with major amounts of cash on the 
line: banks and lawyers. 

The overall effect will be a widening net- 


GTE's CyberTrust. This isthe system that 
MasterCard chose to maintain the top level 
in its Secure Electronic Transactions (SET) 
system. Banks with credit card divisions 
that want to support MasterCard's SET sys- 
tem will get certificates from GTE. And indi- 
vidual banks that want to maintain their cus- 
tomers’ certificate authority can license 


SETSign from ӨТЕ. 


СТЕ also plans to help corporations тајп" 
tain their own certificate infrastructures. 
CyberSign will serve all the functions on a 
local corporate machine. If you don't want the 
problems and security implications of running 
it locally, you can contract out with GTE. Vir- 
tualCA will do the work remotely. 

Nortel's Entrust. One ofthe mostestab- 
lished products on the market is the Nortel 
Entrust encryption, certificate, and signature 
system. (See “Don't Lose Your Crypto Keys; 
May 1996 BYTE.) The Entrust central data- 
base issues two public-key pairs to each per- 
son. Опе, used for signatures, is longerto add 
more security. The other, for encrypting 
messages, is somewhat shorter because it's 
more likely to be changed. Entrust also dis- 
tributes an API that would allow companies 
to develop custom applications that run on 
theirlocal systems. 


work of trust. At the beginning, people 
may hold only certificates that are good 
for one organization at a time. Your hard 
disk will begin to look like your wallet as 
itbecomes filled with certificates for work, 
health club, drivers license, scout troop, 
or practically any other part of life. In time, 
the organizations will begin to cross-link 
their databases and countersign certificates 
as peoplegrow more and more used to the 
structure. 

“People believed that the certificate 
world would just be a big pyramid," says 
Scott Dueweke, IBM's marketing manag- 
erfor electronic payment and certification. 
“I don't think many people who are 
involvedin this in a deep way believe that 
anymore. I think you're going to see 
islands of trust that are corporations, asso- 
ciations, or governments. As the islands 
grow, gradually we'll have a complete net- 
work of trust." E 


Peter Wayner is a BYTE consulting editor who 
lives in Baltimore. He is the author of Digital 
Cash (AP Professional Press, 1997). You can find 
bim on the Web at http://www.access.digex 
.net/ -pcw/pcwpage.htmi. 
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Balance the Load 


with Transaction Server 


You can't see it, and it doesn't store data or calculate results. 
Can you live witbout it? Perbaps not. 
By Barry Nance 


fter a long day at work and a quick dinner, you fi- 
nally get a chance to sit down and look at your mail. 
The bill for your car insurance arrived today, and it 
seems too high. Since it's early evening, your agent 
isn't available to give you a quote from a different insurance 
company. You don't wantto wait until tomorrow because you're 
afraid you'll forget by then. Perhaps the Internet can help. 

Visiting the Web site of 
the Car and Home Insurance 
company (CHI), you click 
on the Car Insurance Quote 
button and enter some basic 
information about yourself 
and your car. In a short time, 
you see that you can indeed 
save some money. You click 
on the Yes button, follow the 
instructions on the screen 
about where to send a check, 
and then fax a note to your 
agent, saying that you've 
switched your coverage. 

You weren't the only visi- 
tor to CHI’s Web site at that 
moment. In fact, 1000 other 
people concurrently strained 
the capacities of CHI's 20 
Web servers and 10 database 
servers as they looked for a 
way to save money. You all 
saw quick response times 
because CHI used a transac- 
tion-processing (TP) moni- 
tor—specifically, Microsoft's 
Transaction Server— when it 
designed its Web-based insur- 
ance-quoting application. 

Transaction Server is soft- 
ware that doesn't help you enter data, nor does it store any data 
or calculate results. And yet you would be hard-pressed to im- 
plement a large, complex client/server application without 
using a product like it. Middleware—the category of software 
that includes Transaction Server—ensures transaction integri- 
ty, balances application work loads across multiple servers, and 
enforces appropriate, secure access at the application and trans- 
action levels. 


To explore Transaction Server fully, I developed a hypotheti- 
cal car-insurance-quoting application and exercised it in an in- 
tranet environment. The application has all the essential ingre- 
dients for use with a TP monitor: three-tier architecture, the need 
to synchronize database updates, a thin-client presentation lay- 
er, and the potential for high-volume access. 

In general, the experience taught me that multiple-server 
distributed applications ab- 
solutely require middle- 
ware—without it, develop- 
ing large-scale applications 
is a horror show. I also dis- 
covered what makes Trans- 
action Server in particular 
a worthwhile package and 
also stumbled acrossa few of 
its shortcomings. For exam- 
ple, before you can use Trans- 
action Server, you must first 
render your application's 
business logic as an ActiveX 
component. Once you switch 
to (and learn) ActiveX, how- 
ever, declaring transactions 
within Transaction Server 
and then at run time—let- 
ting it manage those trans- 
actions—is painless. 

Requiring NT Server 4.0 
and only 32 MB of RAM, 
Transaction Server inte- 
grates nicely into organi- 
zations that have already 
decided to use Microsoft 
products. Mixed-platform 
environments, such as those 
using Oracle's database man- 
ager, have more work to do 
or must wait until Microsoft makes Transaction Server work 
with more database managers, languages, and platforms. 


Why Bother with Middleware? 


Middleware helps you build high-volume business applications 
that can run on several applications servers and update multi- 
ple database servers. Thousands of clients, through a battery of 
Web servers, might use such applications simultaneously. Busi- 
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ness-logic analysts and programmers have 
neither the time nor the expertise to cre- 
ate the transaction-oriented, network- 
based architecture these applications re- 
quire for everyday use—they have enough 
work to do automating business proce- 
dures and rules. 

Middleware, and TP monitorsin partic- 
ular, give programmers the plumbing— 
the intra-application network linkages 
and services—that enables a distributed 
application to service a large number of 
clients. A three-tier application (with sep- 
arate presentation, business-logic, and 
data storage) is a prime candidate for the 
sort of control and coordination that mid- 
dleware provides. 

As it manages interactions among the 
three tiers, middleware balances the work 
load among the servers, enforces trans- 
action-level security, dynamically routes 
messages, and ensures transaction integ- 
rity across multiple databases. Because 
you configure your middleware with in- 
formation about which database servers 
are equivalent copies of each other, it can 
monitor server activity and send transac- 
tion requeststo less-busy servers. If a data- 
base server fails, the middleware queues 
the SQL request and delivers it when that 
server returns to the network. 

Alternatively, middleware can reroute 
a message to a different database server 
that (as you've designed) is a replicated 
copy of the failed server. Without skip- 
ping a beat, the system continues to pro- 
cess transactions that don't need access to 
the failed server. Some middleware prod- 
uctscan even route HTML and other Web 
traffic to less-busy servers, thus making 
response times even shorter. 


The Field 


Middleware categories include, in addi- 
tion to TP monitors, DCE/RPC environ- 
ments, messaging, database-access tools, 
and object-oriented approaches. A TP 
monitor brackets developer-defined ap- 
plication operations (i.e., transactions) 
with implied BEGIN TRANSACTION and 
END TRANSACTION SQL statements. By 
using TP-monitor services, applications 
do not have to specifically provide for 
transaction integrity. Besides Microsoft's 
Transaction Server, TP-monitor products 
include BEA's Tuxedo, IBM's Transaction 
Server (formerly CICS for OS/2, CICS for 
NT, and CICS for AIX), Kiva's Enterprise 
Server, and Visigenic's VisiBroker. 

BEA offers Java programmers transac- 
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Transaction Server works well with Microsoft's 


Active Server Page technology. 


tion services with its Jolt product, a col- 
lection of class libraries and functions 
that complement the Tuxedo middleware 
product. Jolt also replaces HTTP with 
its own Jolt Transaction Protocol, which 
gives Jolt-based Java programs extra ca- 
pabilities beyond the limited, document- 
presentation-oriented HTTP. Visigenic's 
VisiBroker is a CORBA 2.0 object request 
broker (ORB). It uses the IIOP protocol for 
interprocess communications between 
network nodes and supplies an IDL-to- 


Javacode generator. Kiva's product is spe- 
cially designed for the Web, while IBM's 
middleware products connect more com- 
puters and applications in more diverse 
ways than any others on the market. 
Microsoft Transaction Server, like most 
other TP monitors, has a proprietary АРІ. 
While other vendors plan to implement 
the new X/Open standard APIs in the fu- 
ture, Microsoft intends to stick with its 
ActiveX component model and simple 
calling conventions. Transaction Server 
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adds just two new APIs, GetObjectCon- 
text() and SafeRef(). 


The Middle of the Road 


My hypothetical car-insurance-quoting 
application is aJ++ ActiveX server com- 
ponent. It collects data from a prospec- 
tive customer through a series of Web 
pages, retrieves and updates a series of 
database tables, and calculates the price 
of the car insurance. Note that the rates 
are not actual insurance rates, and, for 
the sake of simplicity, I didn't code a func- 
tion to communicate automatically with 
individual states’ motor-vehicle depart- 
ments to verify driving records. 

An Active Server Page VBScript entry 
in the HTML code of the data-entry Web 
page invokes the J++ program, which I 
defined asa "transaction" using the graph- 
ical Transaction Server Explorer. The 
three database tables I designed hold fic- 
tional insurance rates for each of the 50 
states, adjustment factors for the make 
and model of the car being insured, and 
driver (i.e., customer) information. I rep- 
licated the database tables across all the 
servers in one test. In another, I distrib- 
uted the tables unevenly among the serv- 
ers, forcing Transaction Server to decide 
which updates completed successfully and 
which did not as I altered the availability 
of database servers. 

In the lab, I set up a LAN consisting of 
25 desktop computers connected via 10- 
Mbps Ethernet. I used 15 Windows 95 
clients and 10 NT 4.0 servers to exercise 
Transaction Server. The servers acted as 
Web servers (using Internet Information 
Server [IIS] 3.0) and as database servers 
(using SQL Server 6.5). Not a stress test, 
this nonetheless gave me a good idea of 
what Transaction Server can do. 


How It Works 


The Transaction Server environment con- 
sists of base processes (client programs, 
such as the Netscape Navigator and Mi- 
crosoft Internet Explorer [MSIE] brows- 
ers); application components (implemen- 
tations of business logic, which have to 
be rendered as ActiveX components); 
the Transaction Server Executive (which 
manages transactions and provides ser- 
vices to application components); re- 
source dispensers (distributors and con- 
trollers of the shared resources, such as 
database connections); and a resource 
manager (the database manager itself). 
With its support for ODBC, Transaction 
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Microsoft Transaction Server Explorer monitors ActiveX controls 


and provides useful statistics about the transaction load on them. 


Server should be able to work with any 
resource manager that offers ODBC con- 
nectivity, and Microsoft plans to add Ex- 
tended Architecture (XA) support in a fu- 
ture version of Transaction Server. It will 
provide this support in the form of an 
XA-to-ODBC mapping layer that exposes 
ODBC functions and procedures through 
the XA interface. 

Functionally, Transaction Server acts 
as a transaction clearinghouse on busy, 
complex networks. It manages low-level 
OS resources (e.g., processes and threads), 
thus allowing concurrently running cli- 
ents to access server applications. Trans- 
action Server synchronizes the access to 
multiple databases, lessening the effect 
of busy SQL message traffic as it routes 
transactions to applications servers and 
database servers. 

Transaction Server supports (and re- 
quires) ActiveX, has a simple program- 
ming interface for hooking into your 
application, and offers just-in-time instan- 
tiation of object components. Just-in-time 
instantiation refers to Transaction Serv- 
er's delaying the removal of an object's 
methods from memory for a short while, 
in case another subsequent transaction 
might happen to use that same object. 

Transaction Server manages a pool of 
ODBC connections that clients can draw 
from, and it can act as a repository for 
shared data variables that multiple, con- 


currently executing processes can access. 
Thisrepository lets programs share glob- 
al variables among themselves as if they 
were a single process. The application 
components that Transaction Server man- 
ages are location-transparent, so they can 
reside virtually anywhere on a network; 
the application doesn't have to keep track 
of which server, drive letter, or directory 
structure contains them. Transaction Serv- 
er hides these messy details from the busi- 
ness-logic programmer. 

Transaction Server Explorer, a man- 
agementtool with the look and feel of the 
file-and-folder-oriented Windows 95 Ex- 
plorer, is the tool that programmers use 
for declaring packages, inserting com- 
ponents into each package, and giving the 
packages and components the appropri- 
ate attributes. Through the Transaction 
Server Explorer user interface, program- 
mers can easily monitor activity levels, 
manage transactions, configure transac- 
tion support, establish security, and cre- 
ate transaction packages. 

Transaction Server controls security at 
both the process level and the component 
level. By simply right-clicking on an ob- 
ject and then selecting Properties in the 
object's pop-up menu, you can assign pro- 
cess-level security and enable interface- 
authorization checking (as you insert a 
component into a package) with Trans- 
action Server Explorer's point-and-click 
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hierarchical interface. 

TP is only one part of the Transaction 
Server programming model. Packages 
whose objectives do not include TP can 
still take advantage of the package's Dis- 
tributed Component Object Model 
(DCOM) and the process-level security 
system. [n these situations, Transaction 
Server manages object instances and ob- 
ject lifetimes. 


How Did It Fare? 


In my tests, I found that Transaction Serv- 
er distributes application work loads (i.e., 
transactions) evenly acrossservers and re- 
acts appropriately to the sudden remov- 
al of servers. Incorporating Transaction 
Server into the J++ program was a sim- 
ple matter. 

Through the pool of threads it main- 
tains, Transaction Server handles the man- 
agement of processes and threads and iso- 
lates them from one another. In contrast 
to classic intra-application thread man- 
agement (in which a programmer hand- 
codes the creation, allocation, and termi- 
nation of threads), Transaction Server's 
automatic thread pool keeps application 
components from having to be thread- 
aware, and programmers no longer have 
to program thread management into the 
business logic. 

But you cannot mix threading models 
in the same package: If one componentin 
a package issingle-threaded, they all must 
be single-threaded. Components with dif- 
ferent threading models cannot be part 
of the same transaction within a single ap- 
plications-server process. I discovered this 
restriction when I tried to mix Visual Ba- 
sic and Visual C++ components in the 
same package. I had to declare the Visual 
C++ components as single-threaded (or 
put them into a separate package, which 
is easy to do). 


One View 


Distributing transaction work load and 
ensuring transaction integrity are the two 
biggest problems applications designers 
face as they work to scale applications for 
high-volume use. Microsoft's Transaction 
Server addresses precisely these problems, 
and it does so in an easy-to-configure, 
easy-to-manage, point-and-click manner. 

I had ambivalent feelings about Trans- 
action Server's requirement that business 
logic be rendered as ActiveX components. 
Onthe one hand, Microsoft's Transaction 
Server architecture and its OLE Automa- 
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tion model go together naturally. On the 
other, the ActiveX requirement may mean 
slower adoption of Transaction Server as 
applications programmers wrestle legacy 
business logic into ÁctiveX form. 
Fortunately, ActiveX-language support 
from compiler vendors is, by the time this 
article sees print, either here now or on 
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Especially with respect to object-ori- 
entation and components, Microsoft be- 
lieves it's jumped in front of the TP-mon- 
itor marketplace with Transaction Server. 
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You can also use Microsoft Transaction Server Explorer 
to easily determine a component's methods and properties. 


the near horizon. Microsoft's own lan- 
guage products (C++, Visual Basic, and 
J++), of course, can be used to create Ac- 
tiveX components, and Microsoft even 
includes Wizards to help you get started. 
Other vendors—notably Borland (Del- 
phi, C++ Builder), Powersoft (Power- 
Builder, Optima++), and both Microfo- 
cus and Fujitsu (COBOL)—are currently 
working onsimilar Wizards and verifying 
that their compiler products work well 
with Transaction Server. 

The future of Transaction Server holds 
more in store than an XÀ interface for 
database access. Microsoft plansto embed 
Transaction Server into NT Server 5.0, and 
the company says it will rearchitect IIS to 
be transaction-oriented. For example, you 
will someday be able to mark a Web page 
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BEA, IBM, Oracle, and other middleware 
vendors disagree with this assessment. For 
my part, [ think Microsoft has taken a big 
step toward supporting enterprise-level, 
run-your-business-on-it vertical applica- 
tions, an arena in which Microsoft does 
not have much experience. 

As it gains experience with enterprise- 
level business automation, J expect Mi- 
crosoft will release other products it hopes 
that major companies will incorporate 
into their core data-processing efforts. 
However, I doubt Microsoft will see the 
benefit of producing a Transaction Serv- 
er product for non-NT platforms. & 


Eprror’s NOTE: You can download our sample 
program code from The BYTE site (http://www 
-byte.com). 


Barry Nance is a BYTE consulting editor and 
the author of Introduction to Networking, 4th 
Edition (Que, 1997), Using OS/2 Warp (Оне, 
1994), and Client/Server LAN Programming 
(Que, 1994). You can reach him at barryn@ 
bix.com. 
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Smarter Stuff 


Embedded processors are waking up, and they’re increasingly 
accessible and controllable by networks and tbe Internet. 


By Bob Margolin 


hey're everywhere! Embedded programmable mi- 
croprocessors are in consumer-electronics devices, 
kitchen appliances, automobiles, networking equip- 
ment, and industrial control systems in one form or 
another—from 8-bit microcontrollers to 32-bit digital signal 
processors (DSPs) and 64-bit RISC chips. Though they're most 
often associated with desktop computers, the most pervasive use 
of microprocessors today is 
by far in embedded systems. 

Early embedded systems 
operated in a stand-alone 
mode using an 8-bit micro- 
processor and a bare-bones, 
homegrown OS—a real-time 
OS (RTOS) or kernel. Embed- 
ded systems are increasingly 
based on networks of dis- 
tributed microprocessors that 
run many off-the-shelf OSes 
and communicate through 
wired and wireless buses, 
LANs, and WANs. They are 
remotely monitored, config- 
ured, and controlled using 
standard network manage- 
ment protocols. 

The proliferation of pro- 
grammable processors in 
embedded systems has hap- 
pened largely because of the 
availability of powerful, inex- 
pensive processors and high- 
density, low-cost memory. 
However, three factors are 
accelerating this trend and 
may transform the embed- 
ded industry altogether. First 
is the emergence of standard run-time platforms such as Win- 
dows CE and Java that simplify systems programming and fos- 
ter interoperability. Second is the emergence of integrated soft- 
ware development environments such as Green Hills Software’s 
Multi and Wind River Systems’ Tornado, which simplify appli- 
cations development. Third is the marriage of embedded sys- 
tems with the Internet, which will simplify the development, net- 
working, and management of distributed embedded systems. 


Under the Covers of an Embedded System 


The term embedded system is a nebulous one that encompasses 
just about everything except deskrop PCs. An embedded system 


is one that is preprogrammed to perform a dedicated or narrow 
range of functions as part of a larger system, usually with mini- 
mal end-user or operator intervention. 

For example, a V34 modem typically uses two preprogrammed 
processors. One, an 8-bit microcontroller, implements the Hayes- 
AT command set and provides overall control for the modem. 
The other, a 16-bit fixed-point DSP, implements the core data- 
pump function. Similarly, an 
automobile might use a net- 
work of chips to handle such 
functions as active suspen- 
sion, ABS braking, and en- 
gine control. 

On alarger scale, a factory 
or power plant might use a 
network of VMEbus chassis 
to control manufacturing 
and such processes as heat- 
ing, ventilation, and air-con- 
ditioning. You can even con- 
sider a PCto bean embedded 
system—when it's packaged 
in a rack-mount configura- 
tion or ruggedized format 
and used to perform a dedi- 
cated function (e.g., tele- 
phone switching or machine 
control). In all these appli- 
cations, embedded proces- 
sors implement the bulk of 
the functionality by execut- 
ing dedicated programs 
autonomously with minimal 
operator intervention. 


Software 


You write desktop applica- 
tions—and debug, compile, and execute them—natively on PCs. 
You also develop the software for embedded systems on PCs and 
workstations. However, you must then cross-compile that soft- 
ware for the target processor, download it to the target platform, 
and debug it remotely from the PC or workstation. 

Until a few years ago, the tools available for developing embed- 
ded software lagged far behind those available for producing native 
desktop PC applications. Native PC tools still hold an edge overall, 
but integrated embedded-sofrware development environments 
have closed the gap considerably. 

Green Hills’ Windows NT-based Multi, for example, auto- 
mates all aspects of embedded-software development, including 
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Programming DSPs 
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Texas Instruments' DSP/BIOS API, codeveloped with Spectron 
Microsystems, simplifies programming DSPs by real-time testing. 


editing, source-level debugging, program 
building, execution profiling, run-time 
error checking, and project/version con- 
trol. Moreover, tools such as Multi are 
available for most major embedded RISC 
and CISC CPUs and are compatible with 
major proprietary RTOSes, such as pSOS, 
VxWorks, Chorus, and Green Hills’ own 
VelOSity and Integrity kernels. 

In the DSP world, software methodolo- 
gies still lag far behind. Assembly language 
coding is still common, and most design- 
ers opt for either a custom RTOS or no 
RTOS atall. An exception is Go DSP's Code 
Composer, which provides a window-ori- 
ented development environment for Texas 
Instruments' DSPs. Working in conjunc- 
tion with ТГ XDS-510-compatible emu- 
lators and Spectron Microsystems’ Spox 
RTOS, Code Composer provides RTOS- 
aware source-level debugging, DSP proj- 
ect management, incremental compila- 
tion, and on-line help. 


Embedded OSes 


While Windows and Unix have estab- 
lished themselves as the dominant OSes 
on PCs and workstations, the embedded- 
systems market remains highly frag- 
mented. Despite numerous attempts (e.g., 
Posix) by hardware and RTOS suppliers, 
the embedded market has failed to estab- 
lish a standard run-time environment. 
DOS, real-time versions of Unix, and a 
handful of proprietary RTOSes own most 
ofthe off-the-shelf market. But more than 
two dozen smaller players have estab- 
lished a beachhead, with most designers 


still choosing to roll their own kernels. 

The DSP market is even more wide 
open. Fresh from their transition from 
assembly language to C, DSP developers 
are surprisingly still reluctant to absorb 
the overhead of even the most efficient 
RTOSes. Still, growing DSP application 
complexity and substantial gains in per- 
formance are beginning to put program- 
mer productivity on the radar screen. DSP 
designers are also beginning to warm to 
the idea of using RTOS services in their 
applications. Probably the best known off- 
the-shelf RTOS for DSPs is Spox. However, 
vendors of mainstream RTOSes, such as 
Green Hills, are also beginning to port 
their products to DSPs. A handful of small 
European vendors have also done so. 
These products have their origins in the 
transputer market. 

An encouraging development in the 
push to establish a standard DSP platform 
is TI’s recent decision to create a standard 
BIOS for its fixed-point DSPs. The new 
DSP/BIOS, codeveloped with Spectron, 
provides standard multitasking, I/O, and 
real-time data-capture services (see the fig- 
ure “Programming DSPs” above). These 
not only simplify DSP programming, they 
also lay the groundwork for more ad- 
vanced debugging, manufacturing test, and 
field diagnostics tools. The hope is that the 
industry will adopt this BIOS as a standard 
platform for DSPs from all vendors. 

Proprietary RTOS vendors have been 
struggling for more than a decade to carve 
a niche in the embedded market. During 
that time, Microsoft has essentially sat on 
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ARTMEDIA’S 17” MONITOR. VOTED BEST 17” MONITOR. 


THE EDITORS AT BYTE MAGAZINE HAVE LESS DISTORTION AND HIGHER 


SOMETHING TO BARK ABOUT. BYTE JUST BRIGHTNESS-BASICALLY, JUST A 


te 
VOTED ARTMEDIA’S 17” MONITOR THE | | BETTER PICTURE! AND A SOUND 


BEST 17” MONITOR. MAYBE IT WAS OUR `| INVESTMENT. SO IF YOU WANT THE 
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the sidelines. Even so, DOS and Windows 
have always had a strong following in the 
embedded market. 

However, the nonexistence of a small- 
footprint DOS or Windows has limited 
their use in deeply embedded systems. At 
the same time, the lack of deterministic, 
preemptive multitasking has limited their 
use in mission-critical applications with 
hard real-time requirements. 

The availability of Windows CE may 
well shift the balance of power in the 
embedded-RTOS market. Fully ROMable, 
Windows CE features preemptive multi- 
tasking and a Windows-like GUI. Win- 
dows CE also contains a standard com- 
munications protocol that facilitates 
Internet access and information sharing 
with other Windows-based applications. 
Windows CE's modular implementation 
makes it scalable, thereby enabling its 
use in a broad range of resource-con- 
strained embedded environments. 

Soon, Microsoft will upgrade Windows 
CE with a deterministic scheduler that 
makes it better suited for real-time appli- 
cations. Even with these improvements, 


Windows CE won't be able to match the 
miniature footprint, nimble context 
switching, and high-speed interrupt 
response of such RTOSes as Vx Works and 
pSOS. But for embedded systems that can 
tolerate 10-millisecond context switching 
and spare 256 KB of RAM and 512 KB of 
flash memory, the standard development 
and operating environment offered by 
Windows CE (not to mention third-party 
hardware andsoftwaresupport) may make 
Windows CE a serious contender. 

So far, Microsoft is primarily target- 
ing the high-volume hand-held PC mar- 
ket with Windows CE. However, the com- 
pany is also making Windows CE available 
to the embedded community at large 
through distributors and systems inte- 
grators such as Annasoft Systems. 

Another embedded platform that is 
gaining momentum inthe embedded mar- 
ket is Java, an OS-independent platform 
originally developed for set-top boxes. The 
Java platform has two main components. 
One, the Java API, provides basic language, 
utility, I/O network, GUI, and applet ser- 
vices. The other, the Java virtual machine, 


Fun with Internet Appliances 
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nternet appliances come in two flavors. The 
first is dumb appliances such as Web TV, 
which provide Internet access but with little 
or.no processing capability. The second fla- 
vor is smart appliances that use embedded 
processors to perform some function in 
response to directives from a remote con- 
troller or management station. A smart lawn- 
care appliance, for example, might use sen- 
sors to collect soil-moisture reading and a 
camera to record grass size and color. You 
could relay this information to a remote-con- 
trol station over the Internet, which would 
decide whethertotumthe sprinklers on or off. 
You could also use a smart Internet appli- 
ance to provide remote control over a home- 
-security system. For example, you could pro- 
gram the system to beep you via e-mail in 
response to a visitor knocking on your door 
orringing the doorbell. It could then prompt 
you to activate a discretely mounted cam- 
era, which uses the Internetto transmit video 
to your PC. Hthe visitor is out of view, embed- 
ded controllers inside the camera could be 
directed via the Internet to swivel down and 
zoom in to give you a look at the visitor. You 
could then use the Internet to speak with the 
individual. 
Home heating, ventilation, air-condition- 
ing, and appliances are also tailor-made for 
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remote control overthe Internet. Most of the 
hardware and technology needed to re- 
motely control these devices are built in. 
Lucent Technologies, for example, offers a 
control system known as Homestar Wiring. 
It uses Category 5 twisted-pair wiring to 
electronically link and contro! a diverse net- 
work of smart appliances, security systems, 
entertainment devices, and telephone sys- 
tems for one computerized location. Making 
the devices and the central controller Inter- 
net-ready is an incremental step forward. 

Many experimental Web sites let users 
control remote devices overthe Internet from 
their browser. Most are trivial, including a 
remarkable number of Internet-linked Coke 
machines, weather sensors, and hundreds 
oftelescopes and video cameras. One ofthe 
best is a pair of smart video cameras located 
at Rockefeller Center. Using your browser, 
you can select a camera, move it sideways 
or up and down, and even zoom in, 

Another interesting Web site lets you 
operate a model train and guide it around the 
track. At the USC robotic telegarden, you 
can use your browser to water a petunia. To 
have even more fun on tha Internet, go to the 
Yahoo search area and look in "computers 
and Internet/entertainment/intemet devices 
connected to the net." 
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CSS 100% Fault Tolerant 
Rackmount Servers Keep Your 
Industry Up And Running. 


Quite simply, every industry that uses CSS ProRACK™ servers can be up Our service and support are just as impressive. 
and running all the time — whether it's industrial control, communications, For technical assistance, you can rely on our highly 
aerospace and defense, or a host of others. Because in addition to offering qualified engineering and network professionals. Our 
100% fault tolerant, rugged, modular servers, our motherboard and passive — two-call problem escalation policy ensures that your PENTIUMePRO 
backplane configuration options let you select a custom design that exactly technical problems will be resolved. And worldwide ا‎ 
meets your needs. 24-hour assistance is available via our e-mail address or web site. 

CSS ProRACK servers feature: For OEM support, including specific integration needs, we're committed 


e Quiet Bus"-segmented passive backplanes to supporting manufacturers and integrators looking for complete, solution- 
e 100% fault tolerance, due to dual redundant, hot-swappable power supplies рар. ы 9 ain 


based systems.‏ مد ی 

e Ruggedized chassis design | р à; 

e RAID and hot eee NN drives To get more information, call CSS Labs at 800-852-2680. It's one sure 
e Front-loading chassis for easy repair and maintenance access way to get your industry up and running. 


See us at COMDEX/Spring, Atlanta, Booth #N1854, June 2-5 
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Web-page-on-a-chip lets network managers use а standard Web 


browser to perform diagnostics on the embedded systems. 


separates Java applications from the details 
of the underlying browser, OS, or proces- 
sor. You can compile Java applications 
directly for native execution on a particu- 
lar processor. You can also compile them 
to produce an intermediate processor- 
independent byte code. You then convert 
this to processor-specific code by a Java 
interpreter and Java-compatible OS that 
reside on the target hardware. 


Networking 
Embedded Systems 


The processors in anembeddedsystem can 
be connected via any number of propri- 
etary or standard buses, LANs, and WANs. 
When the form factor is small, the proces- 
sors are typically hard-wired together via 
a shared memory bus or other I/O port. 
Within a particular chassis, such asa hub, 
multiple processing boards might also be 
linked via a custom backplane or standard 
system bus such as VMEbus. Under the 
hood of an automobile, multiple proces- 
sors may be linked via a custom bus built 
into the wiring harness oraseparate high- 
speed serial bus such as the Controller 
Area Network (CAN) bus that supports 
data rates of up to 1 Mbps. 

А myriad of wired and wireless standard 
nerwork solutions exist to link multiple 


ring, which use twisted-pair wiring, coax- 
ial cable, and wireless media; high-end 
LANs such as Fiber Distributed Data Inter- 
face (FDDI) and Hiper Channel that use 
fiber optics; and market-specific LANs 
such as Mil-Std-1553, which are used in 
military applications. 

While physical LAN-connection alter- 
natives abound, the network protocol 
used most often in embedded systems 
for LAN communications is TCP/IP. In 
fact, most RTOSes are available with built- 
in TCP/IP support. 

During the software-development 
phase, you use TCP/IP to support program 
downloading and remote debugging. 
After you deploy the system in the field, 
you use TCP/IP to support communica- 
tions with other embedded systems, su- 
pervisory computers, and management 
stations on the network. 

The principal network management 
protocol used for remote monitoring, con- 
figuration, diagnostics, and management 
of embedded systems is SNMP, which runs 
on top of TCP/IP. Individual embedded 
systems incorporate SNMP agents, whose 
Management Information Bases (MIBs) 
store data, such as network statistics and 
configuration information. This data is 
accessed by remote SNMP stations such 
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embedded systems that are dispersed — asHewlett-Packard's OpenView and Sun's (f | 

throughout an office, home, or factory. — SunNet over the network. RMON, a MIB - f L4 

These include low-cost consumer net- extension to SNMP, enhances remote man- ЫЎ J | 

works such as Consumer Electronics Bus agement capabilities by enabling the SNMP Р Ё 

(CEBus) апа LonWorks, which use exist- agentto store more comprehensive infor- n 
EA 


mation (e.g., statistics, history, alarms, 
events, and filtered packets). 


ing telephone and power wiring; mid- 
range LANs such as Ethernet and token 
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Embedded on the Internet 


High-level protocols such as TCP/IP and 
SNMP that span multiple physical networks 
are important because they help lay the 
groundwork for industrywide connectiv- 
ity. Theideal scenario, of course, would be 
asingle worldwide network encompassing 
all LAN and WAN communications for fac- 
tories, offices, military installations, and 
consumer-electronics devices. 

Giventhe massive installed base of pro- 
prietary and standard LANs, and the 
breadth of specialized communications 
requirements associated with each appli- 
cation area, such a network is not likely 
anytime soon. However, the Internet is 
emerging as the glue for such a network. 
Independent of the underlying physical 
network, we can use the Internet for LAN 
and WAN communications. The Internet 
can accommodate voice, video, and data 
traffic, and is already in widespread use. 

Currently, desktop computer users 
employ the Internet primarily to send 
e-mail, transfer data files, and access infor- 
mation repositories. However, you can also 
use the Internet to network embedded sys- 
tems and even individual processors in an 
embedded system. 

Froma practical standpoint, the Internet 
currently lacks the performance required to 
support real-time communications between 
embedded systems. Even inan intranet en- 
vironment that circumvents Internet bot- 
tlenecks, IP lacks the capability needed to 
allocate dedicated bandwidth, which is 
essential for real-time communications. 

Even so, the Internet and intranets are 
still ideal for performing such functions as 
remote configuration, diagnostics, and 
management that do not require real-time 
response. Improvements in the Internet's 
infrastructure, such as the deployment of 
high-performance asynchronoustransfer 
mode (ATM) networks that can allocate 
dedicated bandwidth, will greatly extend 
the scope of the Internet in embedded-sys- 
tems applications. 

A number of companies are beginning 
to exploit the Internet to simplify remote 
management. Network hardware manu- 
facturers such as Cisco Systems, HP, and 
Tivoli Systems, for example, are adding 
HTML interfaces to their hubs, routers, 
and switches that simplify the use of SNMP. 
The HTML interface makes the device’s 
MIB look like a Web page (see the figure 
“Embedded on the Web” on page 91), 
enabling it to be remotely queried, con- 
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The core of VelOSity is a small, fast multitasking kernel. It 
handles user processes and system interrupt routines. 


figured, and managed via standard Web 
browsers such as Microsoft [nternet 
Explorer and Netscape Navigator, either 
via the Internet or the corporate intranet. 
RTOS vendors are taking a similar ap- 
proach, adding browsersand HTML inter- 
facesthat enable embedded systems based 
on their RTOSes to manage or be managed 
by other Internet-ready systems. 


Java in Embedded Systems 


As interest in creating Internet-accessible 
embedded systems increases, developers 
of embedded-systems software will grav- 
itate toward development tools that sim- 
plify the creation of Internet-enabled 
applications. The Java language is tailor- 
made for developing such applications. 
The reason is that you can compile Java 
applications to a processor-independent 
format that can be downloaded over the 
network to any processor running the Java 
virtual machine and a Java interpreter. 
Interpreted Java code is much slower 
than compiled C. However, this approach 
greatly enhances embedded systems’ flex- 
ibility by enabling the system to be repro- 
grammed to perform new functions on the 
fly. Theability to download programsover 
the networkis also ideal for resource-con- 
strained embedded systems such as set-top 
boxesthat don't havesufficient nonvolatile 


memory to store programs locally. 

Many are predicting that Java will dis- 
place Cand C+ + as the language of choice 
for embedded-systems programming. 
Certainly, Java’s processor independence 
will make it attractive for Web-based 
applications that require programs to be 
downloaded over the Internet. On the 
other hand, the overhead associated with 
interpreting downloaded Java programs 
on the fly makes it unattractive for appli- 
cations in which programs are stored and 
executed locally on a particular processor. 

As with C, you can also compile Java 
programs in advance to run native on a 
given processor. However, you then lose 
portability, and Java must compete with 
Conthe merits of the language itself. Java 
may also have some advantages in this 
regard, but probably not enough to over- 
come the tremendous installed base and 
momentum enjoyed by C. 

With embedded systems gaining net- 
work, Web, and Java capabilities, they are 
getting smarter, more communicative, 
and more controllable. This can only 
result in more of them, in more applica- 
tions, doing more clever chores. El 


Bob Margolin writes on a variety of technical 


issues in Wheatland, Wyoming . You can reach 
bim at margolin@wyoming.com. 
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The Searchable Kingdom 


Search engines crawl and index to make sense of corporate intranets. 
By Edmund X. DeJesus 


t’s in your intranet somewhere: that engineer's report 

onthe C-130 component prototype. Which you need 

in the next 30 seconds. To appear halfway knowl- 

edgeable at the meeting you just got dragged into. 
With the vice president, no less. Is it filed under Products? No, 
it's not a product yet. Press Releases? Not likely. Company Poli- 
cies? Grrrr. What's this intranet for, anyway, if you can't find 
what you need? 

What indeed? Once 
you've got your company- 
wide intranet up and run- 
ning, it'soffto Disney World, 
right? Don't pack your bags 
quite yet. An intranet is not 
much use unless it is search- 
able. Like a book without an 
index or a library without a 
catalog, an intranet without 
search capabilities is just a 
pile of information, no good 
for the people it’s intended to 
serve, 

That goes double if part 
of your intranet is visible to 
the public. If potential cus- 
tomers can't find what they 
want on your site—and find 
it fast—they will quickly click 
away tosome site that's more 
hospitable, like your com- 
petition's, for example. 

The brain behind making 
your intranet searchable is its 
search engine, which has two 
main jobs. First, the search 
engine must read all the parts 
of your intranet that you 
want to be searchable. These 
might include within-company Web sites, outside-company Web 
sites, networks, servers, and even desktop hard drives. Second, 
the search engine must handle queries from users, interpreting 
what the user is looking for, comparing that to the index, and 
presenting the most likely hits. 

From speakingto the human brains behind many of the most 
widely used search engines, it is clear that there are many strate- 
gies for creating such engines for intranets. Engine designers may 
emphasize any of a host of features including speed, compact- 
ness of index, and ability to distribute index or query functions, 
handle multiple languages, understand linguistic nuances, and 
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manage gargantuan amounts of data. To choose the right 
search engine for your intranet, it is crucial to understand your 
searching needs and then match them to the engine features. And 
note that many search engines tout the number of formats they 
can handle. Take this number with a grain of salt because you сап 
count formats in a number of ways, and you can be sure that 
engine vendors are counting them in the way that makes their 
product sound better. 


Verity Knowledge 
Base Networks 


Verity licenses from Xerox 
PARC the linguistic prowess 
of LinguistX as part of its 
Search'97 engine (see page 
92NA 6). But this is not the 
only search tool Verity uses, 
notes product manager Nick 
Arnette. Many algorithms, 
including Boolean search, 
proximity search, fuzzy log- 
ic, Soundex (to handle 
homonyms or misspelled 
words), thesauri, and stem- 
ming tools, all work on input 
text. Matches on multiple 
engines lift that hit higher in 
the list of likeliness. A bonus: 
Verity can plug in new algo- 
rithms as they come along. 

Verity differs from other 
search engines with its 
Knowledge Base Network. 
It captures evidence in the 
engine and gets smarter as it 
goes along. After a while, 
“Bill Gates" and “Windows 
95" become associated with 
" Microsoft," so searches on one bring up the other as a possible 
hit. Verity also uses what it calls an open gateway approach to 
input: [ts engine will look on the Web, in databases, and on net- 
works to feed the search. 

Text does not live by HTML alone. To handle non-Web docu- 
ments that live in databases and on networks, Verity uses a vari- 
ety of filters го handle the multiplicity of popular formats. These 
filters are licensed from Inso, the big Gorgonzola of filters (espe- 
cially after its acquisitions of Systems Compatibility Corpora- 
tion, ImageMark Software Labs, and Electronic Book Tech- 
nologies), and they also make use of technology licensed from 
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MasterSoft. You can write your own cus- 
tom filters for unsupported formats. 

One common-sense feature is that loca- 
tion of a word influences its weight. A 
word in a title is a bigger hit than a word 
in a paragraph (meaning, for example, 
that thisarticle would receive a pretty low 
hit score if you did a search for the term 
“intranet searching"). 

Besides the indexing itself, a search 
engine needs a spider, a program that 
traverses Web links efficiently to feed text 
to the search engine. Verity’s spider is cen- 
tralized and offers many controls. For 
example, you can control its speed, 
whether or not to respect the robots.txt 
file at each site (which allows, disallows, 
or controls spider access), ignore certain 
formats, search only certain domains, and 
search by fields. It also offers agents: 
subprograms that will watch info asit gets 
indexed (even from live news feeds) and 
route it to satisfy a query. 

Verity's Search'97 is a very scalable 
engine, handling 20 GB of text with excel- 
lent performance, according to Arnette. 
That scalability extends to the hardware 
platforms it runs on, from desktops (cost- 
ing less than $100) to servers ($20,000- 
$30,000 range). Verity works on 18 oper- 
ating systems, including the Windows 
family, Macintosh, and Unix flavors. 

With its low per-seat cost, Search'97 
offers a lot, especially for the smaller 
intranet or those just getting their feet wet. 
With its ability to search documents in 
many formats, availability on many plat- 
forms, and talented spider, Verity's engine 
could match your intranet search needs. 


Livelink Intranet: 
Corporate Choice 


Open Text's Livelink Intranet squarely 
targets intranets, especially on the large 
corporate level, according to product 
manager Kevin Weatherston. А customer 
list that includes Ford and Siemens-Nix- 
dorf backs that up. 

Livelink Intranet is a Web-based prod- 
uct with several parts (see the figure on 
page 92NA 7). Livelink Spider crawls the 
Web from a central server for text to pro- 
cess. You can control which sites to crawl. 
It's a gentle spider that conforms to 
robots.txt protocols and doesn't beat 
relentlessly on servers but waits between 
accesses. It also pays attention to when 
Web pages change and rescans a page 
only when it changes: That saves time 
and processing. 
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Search'97 uses a three-tiered architecture, enabling distributed 


search processing based on an organization's requirements. 


Livelink Index is a phrase-based engine 
that actually recognizes and returns full 
phrases—don't worry, individual words 
count as phrases, too. It is also aware of 
Web-file structure, so you can search in a 
headline only rather than in all the text. 
Location within the structure influences 
relevance ranking, as do number of occur- 
rences and other factors. Filters handle 
documents in other typical formats like 
Word, WordPerfect, PDF, and Excel, 
although not yet with awareness of inter- 
nal structure. With a simple change of its 
“language definition,” you can perform 
searches in many different languages, 
including English, German, French, Kore- 
an, and some versions of Japanese. Nat- 
urally, this simplifies matters for multina- 
tional organizations. 

Livelink Search handles queries from 
users. Ordinary Web browsers access 
Search, which queries the index and for- 
mats and returns hits. 

Livelink Intranet is built to take advan- 
tage of the speed of 64-bit UltraSparc 
chips. That’s especially useful when 
wrangling multigigabyte databases. Sup- 
ported platforms include Sun with Solaris, 
Hewlett-Packard with HP/UX, and Intel 
x86 with Windows NT. A stand-alone 
search system will cost in the $12,000 
range, but prices generally depend on spe- 
cial company needs. 

Open Text’s Livelink Intranet is suited 


for large corporations that don’t mind 
heavy hardware demands, Its multilan- 
guage and distributed capabilities make it 
especially useful for multinationals. 


CyberSearch 
and Secure Searching 


Frontier Technologies’ CyberSearch 
searches the Web, newsgroups, local hard 
drives, LANs, or the Internet for Web pages, 
documents, spreadsheets, and ordinary 
files that may be in different locations. It 
also uses the latest security technology 
based on public-key certificates, according 
to Ray Langford, engineering manager for 
advanced products. 

CyberSearch can keep track of when 
things change and update its index. It also 
does metasearching: setting up indexes of 
indexes so that instead of searching for 
the item itself, it checks the index where 
that item should be indexed. It can even 
metasearch one or more of the major on- 
line search engines (AltaVista, Excite, Infos- 
eek, Lycos, WebCrawler, Yahoo). 

CyberSearch uses multiple indexing 
algorithms, such as proximity, dictionary 
and thesaurus, position, stemming, field, 
and concept. The usual filters let 
CyberSearch handle HTML, Word, Excel, 
Access, 1-2-3, WordPerfect, Quattro Pro, 
and even news feeds (if using Frontier's 
News Server). Plus, it can use the internal 
structures of documents to score hits. It 
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at least a couple of years to the server's active lifecycle.” And the fact that 


All kidding aside, if you own a small business, the Dell PowerEdge 2100 


really is a beautiful server. Just look at what Network Magazine had to say integrated server management and Intel*s LANDesk* Manager software both 


about it. "The Dell PowerEdge 2100 is designed specifically for small business 
environments and offers outstanding functionality, performance and customer 
support at the right price.” Need more? The editors also went on to report 
that its advanced features like a 200MHz Pentium® Pro Processor, ultra-wide 
hard drives and a PCI Ultra/Wide SCSI-3 Controller will, in their words, "add 
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come standard to give you an easy interface to the server's hardware monitoring 
functions, And now the PowerEdge 2100 is available with an expandable 
RAID controller, offering your business redundant data security. Plus there's 
next-business-day on-site service and a 24 x 7 toll-free support line with 
new “getting started" support. Speaking of getting started, shouldn't you? 
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In Hollywood, time is money. And when an 
editor is faced with storing and archiving film, | 
nothing takes longer. [Except watching a 
Civil Ма? documentary.) But fortunately, 
there's the Quantum DLT™ tape drive. It has 
a screaming 5MB/sec. transfer rate and а 
massive 35GB of capacity (native). That’s 65% 
better performance and 40% more capacity 
than our competition. Which may explain 
why Avid Technology, (a leader in editing 
equipment) offers Quantum DLT tape drives 
for their editing systems. For a free DLT 
Technical Information Kit on our full DLT 


line, call 1-800-624-5545, extension 131 or 


visit us at http://www.quantum.com. For 
an action film where the hero blows up but 


never gets hurt, visit your local video store. 


Quantum” 


CAPACITY FOR THE EXTRAORDINARY’ 
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orders what it finds by relevancy and can 
abstract documents by relevant keywords. 

Assistants automate searching with 
user-defined sets of query terms and loca- 
tionsto search. CyberSearch works in the 
background—periodically or on com- 
mand—to return hits, whether Internet 
or intranet. CyberSearch also provides 
document monitoring to notify the user 
when a link or an item changes. 

CyberSearch's client/server architec- 
ture is scalable. You can use CyberSearch 
atan individual PC or install the NT serv- 
er component on your Web server to tap 
its power for maximum efficacy: Clients 
can share their indexed collections. A 
step-by-step wizard walks you through 
the setup process. 

Although strictly for Windows plat- 
forms (Windows 3.x, 95, or NT client, 
Windows NT server), CyberSearch can get 
its information from non-Windows 
servers. Its low price of $99 per client 
makes it especially attractive to small 
and midsize operations. 

Frontier Technologies' CyberSearch 
hasalow price and Windows orientation 
going for it. Its security features and 
automation capabilities may also satisfy 
your intranet search requirements. 


Ultraseek Server and 
Keeping Track of Content 


Infoseek's Ultraseek Server is a by-prod- 
uct of Infoseek, the Web search service. 
As might be expected, it shares much of 
its big sibling's prowess, scaled down to 
intranet size. 

Its spider is particularly shrewd. It can 
run in either a centralized or decentral- 
ized environment. Also, it keeps track of 
when items change and rescans them only 
then, as do some other spiders. But it goes 
one step further by keeping track of how 
often each item changes and anticipating 
when itshould check the item next. Since 
many Web pages are in fact updated by 
their owners on a scheduled basis, Ultra- 
seek Server catches on to the pattern and 
does not waste time updating when it's 
unnecessary. That's smart, and it saves 
processing time. 

The Ultraseek spidering process is very 
polite, obeys all protocols, and does not 
swamp servers with inquiries. Patient, too: 
If the server is busy, the spider will wait an 
hour before trying again, notes Andy Feit, 
director of intranet product marketing. 
The spider can configure on a host basis 
or by URL, specify a user agent, and even 
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The Searchable Kingdom 


Linguist X and Computational Morphology 
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иге, Xerox PARC invent- 

'edthe mouse, windows, 
and the graphical user inter- 
face, but what hasit done for 
you lately? Taught the com- 
puter how natural languages 
work, for one thing. This 
research has culminated in 
LinguistX, a search tool (nota 
commercial product itself) 
that search engines can incor- 
porate for understanding lan- 
guages. 

Ramana Rao, chief tech- 
nology officer and director of 
engineering for InXight (a 
Xerox subsidiary), explains 
that LinguistX employs com- 
putational morphology to 
plow through text and use its 
linguistic understanding of 
how words and phrases work, 
which enables highly sophis- 
ticated queries. Its tokenizer 
picks words out of text, deal- 
ing with commas and 
hyphens.correctly. This tok- 
enizer is also language-inde- 
pendent, since all human lan- 
guages share universal lin- 
guistic properties. (Thank you, 
Noam Chomsky.) All you have 


to dois select the specific dic- 
tionary you want LinguistX to 
use. 

Its stemmer can tell that 
"survived" is related to “sur- 
vive, is a verb, and is past 
tense. So when indexing, it 
canthus arrange similar words 
together, making a smaller 
index that is faster to search; 
astonishingly, LinguistX can 
represent up to eight English 
words with a single bit. This 
also helps you make more pre- 
cise queries and find what 
you're looking for through a 
word's deep meaning, notjust 
its surface form. On a higher 
level, the LinguistX thesauri 
find words with similar mean- 
ing: That can broaden a 
search, but it can also lead to 
serendipitous connections. 

Taggers decide parts of 
speech. If you're looking fora 
saw, LinguistX knows a hand 
tool from the past tense of the 
verb "see; This isin stark con- 
trast to search engines that 
treat words as mere strings of 
ASCII and would make no 
distinction between the tool 


and the verb. To tag a word 
properly means examining its 
context a little in the sur- 
rounding text, Obviously the 
extent of context examination 
must be as small as possible 
to preserve speed but wide 
enough to do the job. 

LinguistX especially 
shines in handling phrases. 
If you search for "home run 
records" on most search ser- 
vices, you'll get alot of dross 
about building a house, ath- 
letic footwear, and music 
albums. But LinguistX can 
tell that you are looking for 
exceptional batting perfor- 
mances in baseball. 

All this has come out of 
years of linguistic research, 
tuned into practical software. 
The result is a collection of 
ANSI C libraries that are plat- 
form-agnostic and eminently 
portable. For implementors, 
LinguistX saves time and 
space and delivers sharper 
query results. If this seems 
goodto you, be sure to inquire 
whether commercial search 


handle password-protected sites. 

Steven Kirsch, CEO, points out that 
Ultraseek Server was designed to handle 
large collections fast—no surprise when 
you're used to handling the entire Web. The 
search engine is statistically based and 
employs a variety of tools including nat- 
ural language, Boolean, proximity, docu- 
ment structure, and fields. Like some oth- 
er search engines, it should incorporate 
Inso technology for handling items іл non- 
Web formats by the time you read this. 

The index itself is centralized, but the 
spider can be either centralized or decen- 
tralized. With automatic operation as a 
primary goal, including the automatic 
updating mentioned earlier, Ultraseek 
Server requires no full-time administra- 
tor (see the screen on page 92NA 10). It 
runs on Solaris systems, but the NT ver- 
sion should be out by now. 

Again, considering its heritage, it's no 
surprise that Ultraseek Server is highly 
scalable. Infoseek claims to be the only 


vendor capable of handling Microsoft's 
collection of a million documents. Pric- 
ing is also scalable, essentially by the num- 
ber of documents, ranging from $995 for 
1000 documents to $35,000 for 100,000 
documents and so on. 

Infoseek's Ultraseek Server is a com- 
plete package; it is suitable for big sites, 
and it has low overhead. 


HotBot and the NOW 
Generation 


Inktomi's HotBot powers the HotWired 
Internet search site and its own site search 
service. Its architecture is unique in that 
it uses “network of workstations" (NOW) 
parallel computing technology that Ink- 
tomi developed. NOW uses clusters of 
commodity workstations (like Intel Pen- 
tium Pro-based servers) and high-speed 
LANs to achieve supercomputer-class per- 
formance. There are several advantages 
to this type of architecture. First, itis high- 
ly scalable since you choose how many 


How Livelink Searches 


© Livelink Spider © Spider results 
' crawls files on the 


€ User controls and 
language dictionaries 
manage Indexing. 


and local drive 


Livelink 
index 
engine 


“Indexing are stored 
for user queries. 


Livelink Spider forwards updated Web pages to Livelink Index, which 
prepares the index for later queries through Livelink Search. 


How CyberSearch Searches 


@ The query builder | 
translates user query into 
formats that Internet search 
services understand. 


© User constructs a 
CyberSearch query. © Query goes to 
Internet search services, 


which return results. — 


© Results from Internet 
search services pass through 
filters for relevance. 


hee User sees series of 


results of querying 
Internet search services. 


A CyberSearch metasearch sends a query to some popular 
Internet search engines and returns the results. 


cost as much assupercomputers. Further, 
you don't have to constantly upgrade your 
servers to keep up with growth. Finally, 


workstations or disk drives, or how much 
memory, you want to use. Second, it is 
economical since the workstations don't 
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it is fast, thanks to some proprietary Ink- 
tomi software. 

This software implements advanced 
multithreading across the NOW cluster. 
This is a parallel-processing technology 
that allows each processor to optimize and 
manage over a thousand network opera- 
tions simultaneously, In a network-cen- 
tric environment, this provides extreme 
performance. It also protects the system 
from delays or outages caused by indi- 
vidual portions of the network by bal- 
ancing the load across the cluster. This 
cluster of parallel workstations thus has 
advantages over the symmetric multipro- 
cessing architectures that other search 
products use. The cost-effectiveness is 
especially attractive to the bean counters, 
and the scalability should keep the admin- 
istrator's back user-free. 

Thearchitecture has a downside, name- 
ly complexity. Besides routinely operat- 
ing a horde of workstations, network 
switches, and disks, it must also moni- 
tor—and bypass—any failed compo- 
nents. Luckily, the complexity is nothing 
the user has to face. What HotBot needs, 
it has: It'sin there. 

The HotBot spider (the company name 
derives from a mythological spider of 
the Plains Indians) uses Inktomi's Smart- 
Crawl technology to intelligently refresh 
its index. As usual, it crawls by visiting 
pages and following links from each page, 
butitis very efficient. Its nerworked archi- 
tecture allows it to maintain enough 
simultaneous links to the Web to crawl up 
to 10 million Web documents per day (see 
the figure on page 92NA 10). 

The spider is courteous to sites that 
don't want to be crawled. Nor does it 
index pages that require passwords to 
access them. Butaslongasthe site has not 
requested that robots not crawl it, Hot- 
Bot will index the site's pages on all 
servers. HotBot also does not burden any 
one site with its attention. It may index up 
to a few hundred pages of any one site 
within the first 24 hours. The next day it 
will revisit the site for any remaining 
pages, and so forth. 

The HotBot technology is currently a 
centralized function, which is no surprise 
given the clustered network approach 
inherent in the architecture. There are 
plans to decentralize the technology: a 
“divide and conquer" approach that 
other engines have used to advantage. 

Currently, HotBot is not capable of 
searching for non-Web documents, so 
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access to ordinary documents on networks 
and individual machines is out. But if the 
information is on a Web page, HotBot can 
findit because it gulps the entire Web doc- 
ument. HotBot deals with words and 
phrases handily. And just because it is lim- 
itedto Web documents, don't misconstrue 
that it speaks only HTML. Besides text, 
HotBot can also search for various media 
types, including images, Java applets, any 
file extension (e.g., GIF, JPG), Shockwave, 
Virtual Reality Modeling Language 
(VRML), audio, and video. 

If your needs require searching non- 
Web documents, or items on networks 
or individual machines, you'll have to 
look elsewhere. But for fast and scalable 
searching with conventional equipment 
(used in conventional ways), HotBot isa 
good choice at a good price. 


Lycos and Mega Queries 


Originally developed at Carnegie Mellon 
University, Lycos is one of the top search 
services on the Web. Now you can use it 
as the search engine for your intranet. 
The Lycos spider knows some clever 
tricks. First, it can crawl either Web sites 
or file systems. You have many choices of 
crawl modes, and it respects the robots.txt 
protocol. As Sangam Pant, Lycos vice 
president of engineering, notes, the spi- 
der also performs link analysis as it crawls. 
This helps it crawl the most popular pages 
first: If many pages point toone page, that 
page seems more important, and the spi- 
der will crawl that one sooner. The spider 
also downloads the context of the page, 
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Ultraseek's Admin gives an overview of system status and control 


over parameters, how queries are served, and how the spider crawls. 


which aids in building the index. 

The index can span multiple servers 
and files. It can also replicate indices to 
improve safety (in case one copy gets clob- 
bered) and speed (to support searches on 
multiple copies). The indexer looks for 
keywords within a page, which improves 
the relevance score. It also keeps track of 
statistical properties like frequency of 
occurrence: If “HTML” appears in every 
document, it might not be so important. 


Web pages 


Single virtual SmartCraw! cluster 
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Inktomi's “network of 
workstations" cluster 
architecture can maintain 
simultaneous links with many 
Web pages, feeding the 
information to centralized 


Servers. 


The indexer keeps track of phrases, as well 
asthelocation of a word ona page; words 
in titles, beginnings, and endings are more 
important. 

Surprisingly, theindexer can also index 
soundandgraphics. How? No, not by lis- 
tening to or viewing the items but by 
analyzing the text (captions, titles, lyrics) 
surrounding the items. This text, analyzed 
statistically, gives important clues about 
the sound and graphics content and a 
hook to hang a multimedia search on. 

The indexer can handle 20 to 30 GB of 
information without problems. Then the 
indexer turns it overto the search engine, 
which essentially turns things inside out 
for searching. As you'd expect from its big 
sibling, the search engine is tuned for 
speed, managing vastamounts of data and 
handling huge numbers of queries with- 
out breaking a sweat. 

Lycos licenses parts of its technology 
on an OEM basis. For example, the Lycos 
spider is part of several Inmagic (Woburn, 
MA) products. With Lycos components, 
a vendor can create products to address 
special needs and niches. 

Some people might think having their 
own Lycosis overkill. But Pant points out 
that “most intranets start small—you 
could just grep 100 documents—but then 
grow rapidly” in the number of docu- 
ments, the complexity of documents, and 
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Managing Data 


the number of queries. Lycos can handle 
the speed, relevancy of returns, and 
complexity. 

Lycos runs on high-end Sun worksta- 
tions and Alpha Unix systems, at prices 
that depend on the components includ- 
ed. But Lycos, fora flat price, also runs on 
small to midlevel systems running NT and 
some flavors of Unix. 

Lycos's prowess is based on its ability 
to handle large collections of data and to 
do high-speed searching. Add multime- 
dia capabilities and you have an impres- 
sive package. 


AltaVista: 


Your Search, Your Way 


As with Lycos, the AltaVista Web search 
service is now available for searching your 
intranet. AltaVista Search Intranet Private 
Extension (no one ever accused Digital 
marketing of cutesy names) offers a set 
of C libraries that extends AltaVista's 
speed and capacity to intranets. There are 
also optional developer's kits for inte- 
grating standard databases like Ingres, 
Oracle, and Sybase. 

Given its speed and power, the Alta- 
Vista crawler is designed primarily to 
not bring down the server it's crawling. 
You can give it multiple pages to start 
crawling from. It follows rules you estab- 
lish for its dealings with sites (including 
the all-important robots.txt protocol), 
and it can run in automatic mode. 

Its indexing engine can plow through 
data at about a gigabyte an hour, accord- 
ingto Bob Lehmenkuler, AltaVista Search 
marketing manager. It indexes every 
word and number from the crawler, cre- 
ating a statistical model of the content. 
It throws nothing away, yet its "inverted 
text index" occupies only 10 to 30 per- 
cent of the original content. Its indexing 
handles fields, like host name or URL, and 
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Visual LiveTopics lets you direct intranet searches graphically by 
selecting branches that will take you where you want to hunt. 


it is language-independent. 

The indexer eschews thesauri to broad- 
en searches on the grounds that a the- 
saurus necessarily depends on some other 
person's associations with a word, not 
yours. Instead, AltaVista is readying Visu- 
al LiveTopics, a tool that lets you perform 
user-directed querying: on-line analytical 
processing on your [ntranet (see the 
screen above). Suppose, for example, you 
perform a query on "orange." AltaVista 
has noticed “orange” in various contexts 
and presents each one as a graphical tree 
or text list for further searching. Were you 
thinking of Orange County? The fruit? 
Thecolor? The flavor? By selecting which 
context you meant, you direct the path of 
the search and can drill down to deeper 
levels of detail. Currently in beta testing, 
Visual LiveTopics should be available 
soon. 

Also available should be support for 


searching common office document for- 
mats. HTML is not yet the basis for all busi- 
ness communication. 

Given its pedigree, it's no surprise that 
AltaVista handles tremendous amounts 
of data rapidly. It can be configured for 
centralized search services or distributed. 
Itrunson Windows NT on Intel platforms 
and Digital Unix on Alpha machines, with 
Solaris support expected real soon now. 

Cost depends on server platform and 
number of users. List price (if anyone still 
pays that) for the ground-floor NT model 
is 516,000, which covers 250 users. License 
for unlimited users would range from 
$34,000 to $100,000. On the largest Alpha 
box (whose 2 GB of RAM hints that this is 
nota desktop machine), the costis $66,000. 

Who buys AltaVista? Digital's 
Lehmenkuler claims the best customers 
are those who have tried other intranet 
search solutions first and not been satis- 
fied. AltaVista is pricey yet powerful. You 
can’t ask for more than the ability to 
handle practically anything, and do it fast. 

Many of the search engines we've dis- 
cussed have been tested on the toughest 
possible network: the Internet. They've 
proven capable of indexing millions of 
documents and serving millions of cus- 
tomersa day. Considering the features and 
capabilities of these engines, maybe 
adding search tools to your intranet won't 
be such a chore after all. E 


Edmund X. DeJesus (edejesus@bix.com) isa 
BYTE senior technical editor. 
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Multicast to the Masses 


The IP Multicast standard is ready, but the infrastructure isn't. Yet. 
By Mike Hurwicz 


ob Ordemann, senior principal scientist at Boeing, 
lived through the classic IS nightmare. Boeing need- 
ed to upgrade the software on its engineers! work- 
stations. So, on a Saturday morning, the IS depart- 
ment fired up its software distribution system and began the 
download of the 20-MB upgrade. On Tuesday, it finished. 
Oops. Hundreds of engineers got a two-day furlough. The IS 
department got in trouble. 

The problem was: The 
server that held the upgrade 
was establishing many one- 
to-one connections with the 
workstations. There just was 
not enough bandwidth on 
the network to handle so 
тапу connections at once, so 
downloading ground toa 
halt. IP Multicast could have 
avoided this problem. In- 
stead of doing it one-to-one, 
the server could have estab- 
lished a one-to-many rela- 
tionship—a multicast—using 
the bandwidth much more 
efficiently. 

IP Multicast is an Internet 
Engineering Task Force (IETF) 
recommended standard, RFC 
1112, that defines extensions 
to the Internet Protocol. The 
extensions are designed to 
keep corporate and public IP 
networks from drowning in 
traffic generated by certain 
types of applications. Specif- 


That may change. The IP Multicast Initiative (IPMI) aims to 
ensure that the technology will firm up during 1997, preparing 
the way for a surge of deploymentin 1998. Never heard of PMI? 
Well, you’ve heard of some of its members: AT&T, Bay Networks, 
BBN Planet, Boeing, Cisco Systems, Hewlett-Packard, IBM, Intel, 
Lawrence Berkeley Laboratories, MCI, Microsoft, NASA, Net- 
scape, Sun, and 3Com. Even with such heavy backers, IP Multi- 


ж = | cast deployment won't enter 
чь 


all at once. It will come first 
on corporate intranets. 
Widespread deployment on 
the Internet will take longer. 


A Happy Medium 


There are three basic ways for 
a sender to transmit identi- 
cal data to multiple receivers: 
broadcast, multiple unicast, 
and multicast. 

Abroadcast isa single data 
stream intended for every sta- 
tion on the network. In for- 
warding broadcasts, routers 
(and switches) have no way to 
intelligently determine, on a 
case-by-case basis, whether 
any stations on a particular 
network actually need or 
want the data. Routers are 
usually configured to just pass 
or block broadcasts on any 
particular route. Routers are 
often set up to block broad- 
cast traffic because of the 
potential for “broadcast 


ically, IP Multicast works its g e -— QU E i f= | storms,” in which packets are 
magic where there are multi- y 4 = o 0 amm oe =) broadcast and rebroadcast, 
ple receivers for a single trans- ———— ` severely degrading network 
mission. For these kinds of network traffic, in a best-case scenario, ^ performance. When they are blocked by all routers, broadcasts 
IP Multicast reduces the network load in proportion to the num- аге limited to one LAN segment. 


ber of receivers. If there are 10 receivers all receiving the same trans- 
mission, instead of each one having its own data stream, you could 
get as little as one-tenth the traffic. 

But organizations have some good excuses for not getting 
around to IP Multicast. For one thing, IP itself has only recently 
gained popularity in commercial environments. In addition, IP 
Multicast has faced a daunting array of obstacles, from lack of 
applications to insufficient support in routers and other network 
equipment. These problems continue to hold back deployment. 


To get past routers and yet avoid flooding innocent bystanders 
(networks where there are no stations that need the data), the 
sender can transmit multiple unicasts. Each unicast is directed 
ataparticular end station; the data isnot forwarded to networks 
where there are no recipients. However, generating a separate, 
identical data stream for each receiver is inefficient. It gobbles 
up network bandwidth, particularly with data-intensive appli- 
cations. In addition, it's a lot of work for the sender, requiring 
extra processing power and memory. continued 
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Three Routes to Mass Distribution 


Multicast offers a happy medium. A 
multicast is a single data stream that is 
intended only for stations that have joined 
the appropriate *multicast group." Oth- 
er stations filter out multicast packets at 
the hardware level (e.g., Ethernet or 
Token Ring). The sender has to generate 
only asingle data stream. Unlike a broad- 
cast, however, a multicast-enabled router 
will forward a multicast to a particular 
network only if there are multicast re- 
ceivers on that network. When the last sta- 
tion on a network segment leaves a mul- 
ticast group, the router “prunes” the 
multicast data stream associated with that 
group by ceasing to forward that stream 
to that segment. Thus networks with no 
receivers are spared the burden of carry- 
ing the multicast traffic. Pruning also 
makes “storms” much less likely. Multi- 
casting offers the best of both worlds: effi- 
ciency for members of the multicast 
group, peace and quiet for nonmembers. 


Using It Today 


Pioneering developmenton IP Multicast, 
which was introduced in 1989, was done 
onthe MBONE (multicast backbone). The 
MBONE, created in 1992 to multicast 
audio and video from IETF meetings, pro- 
vides multicast service over the Internet. 

Other early adopters included satel- 
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lite networks, where return on invest- 
ment is particularly high. That's because 
all satellite traffic is inherently multicast 
in nature, bandwidth is limited (often 
to 256 Kbps per satellite), and the num- 
ber of receivers is large. In addition, satel- 
lite networks usually have no routers but 
act as one large bridged network. (Most 
ofthe problems in implementing IP Mul- 
ticast relate to routers in one way or 
another.) 

As an example of what can be accom- 
plished using satellites and IP Multicast, 
Toys R Us has reduced from more than 6 
hours to less than 4 minutes the time it 
takes to send software updates to 865 
stores nationwide. Toys R Us uses Star- 
Burst Multicast, file transfer software 
from IPMI member StarBurst Communi- 
cations, over a VSAT satellite network 
from Hughes Network Systems. 

Intel currently has about 6000 employ- 
ees who can watch and listen to company 
presentations using Intel's Proshare Pre- 
senter, IP Multicast-enabled video-distrib- 
ution software. Intel is also using its IP Mul- 
ticast network to test bandwidth 
reservation capabilities based on the 
Resource Reservation Protocol (RSVP). 
Intel has done some trials with Cisco, MCI, 
and a few customers, testing IP Multicast 
and RSVP. Intel licenses RSVP to develop- 


" 
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ers for use in both multicast and unicast 
environments. 

By the third quarter of this year, 8900 
General Motors auto dealerships will be 
receiving software upgrades and data 
from GM headquarters in Detroit, over 
the Hughes Network Systems satellite net- 
work, using StarBurst Multicast. Multi- 
casting reduces the time required for up- 
dates from 3 hours to about 20 minutes. 


Multiproblems 


Despite these examples, IP Multicast tech- 
nology overall has made little headway on 
corporate networks. Interlocking obsta- 
cles stand in its way. 

Although popular LAN topologies and 
nearly all current TCP/IP stacks, as well as 
router and switch products, support IP 
Multicast, their support may be mini- 
mal or not well tested in a variety of envi- 
ronments. As an example of minimal 
support, John Meylor, a network engi- 
neer for the NASA Research and Educa- 
tion network, notes that NASA's DEC 
GigaSwitches actually broadcast multi- 
cast traffic. Broadcasting is better than 
dropping the multicast traffic, but it 
would be better still if the switches intel- 
ligently multicasted it. That many IP Mul- 
ticast implementations are not thor- 
oughly tested results from the fact that 


most organizations have not enabled 
multicast capabilities in their networks. 
And some have not even upgraded to 
recent releases that support multicasting. 

Users’ lack of interest stems largely from 
the lack of killer applications that require 
multicasting. Applications must be modi- 
fied to interface with the multicast capa- 
bilities of TCP/IP stacks, which in turn join 
and leave multicast groups by using the 
Internet Group Management Protocol 
(IGMP). Developers, however, haven't 
been eager to create such applications, 
knowing that most users' routers and 
switches aren't configured to support mul- 
ticasting. In addition, the majority of IP 
applications, including individual Web, e- 
mail, and file access, derive no benefit from 
multicasting since they are inherently sin- 
gle-point-to-single-point applications. 

IP Multicast has also been at odds with 
firewall strategies. The conflict stems 
from IP Multicast's use of the connec- 
tionless User Datagram Protocol (UDP). 
Connectionless protocols provide only 
best-effort delivery. They do not use ac- 
knowledgments (acks), negative acknow- 
ledgments (nacks), or retransmission to 
achieve reliable delivery. IP Multicast 
requires a connectionless protocol in 
order to avoid “ack implosion,” in which 
the sender is overwhelmed by acks from 
multiple receivers. Unfortunately, the 
most popular type of firewall, the appli- 
cation gateway, cannot secure connec- 
tionless protocols. 

Itis possible to configure an application 
gateway firewall with a “generic service 
pass” that locks open certain ports for all 
packets. Unfortunately, that also opens a 
huge security hole. Even though it may be 
possible to limit exposure by performing 
further checks on the UDP packets that are 
passed, most organizations have chosen 
simply to block UDP entirely. 

Unreliable delivery also means that a 
reliable protocol has to be layered on top 
of IP Multicast in order to accommodate 
applications such as financial transactions 
or file transfers, where any loss of data is 
unacceptable. Even for applications like 
video and audio multicasting, where some 
loss is acceptable, it might become more 
worthwhile to safeguard the quality of the 
data stream as the number of stations 
receiving it increases. Unfortunately, reli- 
able IP Multicast protocols and products 
that implement them have been slow in 
coming. Other protocols that could help 
insure the quality of IP Multicast data 


streams, such as RSVP, are also in their 
infancy. Given the need to reconfigure, 
replace, or upgrade routers and applica- 
tions, to stay within firewalls, and to 
address reliability and bandwidth issues, 
most network managers have found it eas- 
ier to curtail deployment of applications 
such as voice and video over IP rather than 
try to implement IP Multicast. 

The major technical hurdle for Inter- 
net service providers (ISPs) has been the 
lack of a protocol for interdomain multi- 
cast routing (IDMR). Protocol-Indepen- 
dent Multicast (PIM), Multicast Open 
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30,000 users. Growth is severely limited 
if all routers have to contain all routing 
information for the whole network. "It's 
a flat routing topology," says NASA engi- 
neer John Meylor. “The only way to scale 
is with a hierarchical routing topology." 

DVMRP, the protocol currently used on 
the MBONE, can also be tricky to config- 
ure. DVMRP maintains its own routing 
tables, separate from the unicast routing 
tables, which is why the MBONE is de- 
scribed as an overlay to the IP network. 
With the overlay architecture, there can 
be discrepancies between DVMRP routing 
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When many clients subscribe to multicast traffic, a dense-mode 
multicast routing protocol such as DVMRP works best. 


Shortest Path First (MOSPF), and Distance 
Vector Multicast Routing Protocol (DVM- 
RP), the multicast routing protocols in 
common use, are not designed for multi- 
ple autonomous systems that do not nec- 
essarily want to share all their routing 
information. All three protocols lack con- 
trols to limit route propagation based on 
policy considerations, such as definitions 
of autonomous systems. Instead, both 
protocols send all routing information 
to all known routers. 

The Border Gateway Protocol (BGP) 
provides interdomain routing capabilities 
for IP. There is no equivalent of BGP for 
IP Multicast. Lack of an IDMR protocol 
limits the scalability of IP Multicast and, 
along with limited bandwidth, is a major 
reason why the MBONE has only about 


tables and unicast routing tables, with the 
result that multicast traffic does not fol- 
low the routes that the organization 
prefers for connecting to particular net- 
work locations. 

PIM solves the routing discrepancy 
problem by using the unicast routing 
tables for multicasting. But, of course, it 
has its drawbacks. In particular, if there 
are specific routes that multicast traffic 
should or must take, it can be difficult to 
ensure that it will continue to take those 
routes as the unicast routing topology 
adjusts automatically to equipment or link 
failures. In today's networks, where 
only some of the routers are likely to be 
multicast-enabled, there usually are spe- 
cific routes that multicast must take. 

NASA addressed this problem partly by 
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moving the responsibility for the mult- 
cast network to the same groups that were 
managing the unicast network, Meylor 
explains. That shift made it much easier 
to insure that the unicast and multicast 
routing tables are congruent. 

NASA also uses PIM in the Cisco-based 
portions of its network. The hardware 
usually has a decisive influence on the 
choice of multicast routing protocol, says 
Meylor. Cisco has focused on PIM, for 
instance, while Proteon is more oriented 
toward MOSPF. NASA tends to use the 
protocol that works best on the particu- 
lar type of router. 

Big ISPs and very large organizations 
also need to know how routers will react 
to steady, high volumes of multicast traf- 
fic. Unfortunately, little testing has been 
done in this area. There are some indica- 
tions that routers may need hardware or 
software enhancements in order to be able 
to handle continuous high volumes of 
multicast traffic at backbone speeds, such 
as the OC-3 (155 Mbits per second) on 
МСГ” backbone. That is a major reason 
that MCI is supporting only multicast tun- 
neling, not native multicast, on its pro- 
duction network today. 

“We’re not comfortable with the level 
of maturity of IP Multicast code in Cisco 
routers," says Rob Hagens, MCPs direc- 
tor of Internet engineering. “We don’t 
want to take any chances with running 
into multicast problems that could affect 
nonmulticast traffic.” 

On the MBONE, some Cisco routers 
managed by NASA have had performance 
problems when traffic has been very 
heavy, Meylor says. “The router code may 
be fine,” surmises Meylor, “but the input 
buffer may be full. With streaming mul- 
ticast, you may be more likely to get head- 
of-line blocking on switches and routers. 
It may be that the interface cards or 
switching mechanisms were not designed 
for that kind of traffic." 

Another question of special interest to 
large users and ISPs is whether to use the 
multicasting native to asynchronous 
transfer mode (ATM) or IP Multicastover 
ATM. The former requires a gateway 
between the two multicast technologies. 
The latter introduces added overhead, 
although that may be minimized with 
technologies such as Ipsilon Network'sIP 
switching or Cisco's tag switching. The 
jury isstill outasto which approach is best, 
according to Meylor, who currently leans 
toward IP over ATM. 
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When most clients won't be subscribing to a multicast (e.g., 
the Internet), sparse-mode routing such as PIM-SM works best. 


ISPs have also had business reasons for 
being ambivalent, at best, toward multi- 
cast capabilities: Multicasting tends to 
reduce traffic. Although many Internet 
connections are priced at a nominally flat 
rate, ISPs may have graduated services, 
which in effect allow them to charge more 
when there is more traffic. Thus less traf- 
fic could turn out to mean less income. 
Theoretically, ISPs could charge more 
for multicast connections. However, most 
are not set up with the traffic monitoring 
and accounting mechanisms to do that 
today. In addition, once in the ISP’s net- 
work, multicast traffic can “explode” as 
it is routed to multiple receivers. ISPs 
currently have no way to track or bill for 
such explosions and might therefore tend 
to grossly undercharge for multicast 
traffic. 

For customers who demanded multi- 
cast capabilities, some ISPs have imple- 
mented multicast tunneling. Tunneling 
is relatively quick and easy to implement 
and may be the best solution when both 
the number of customers using IP Multi- 
cast and the quantities of multicast traf- 
fic are limited. However, there are two 
major disadvantages to tunneling. First, it 
involvessetting up and managing separate 
multicast servers or gateways. Native mul- 
ticast, in contrast, isimplemented and man- 
aged on routers, along with native IP. Thus 
all the work that vendors and organizations 


have put into streamlining and automating 
router management has to be either dupli- 
cated or, more likely, sacrificed for multi- 
cast traffic. Second, tunneling inserts the 
encapsulation process into the transmis- 
sion chain, slowing things down and intro- 
ducing scaling problems. 


We're Working on It 


Vendors are working on some of these 
problems now. For instance, IP Multicast 
support in routers and other equipment 
is being widely tested this year. MCI has 
RSVP and native IP Multicast running in 
the lab and hopes to have native IP Mul- 
ticast deployed throughout its network 
by the end of the year. That schedule 
may be reasonable, according to NASA's 
Meylor, given that major router vendors 
have been working on multicast capabil- 
ities since at least late 1996. For the most 
part, he adds, IP Multicast is running fine 
on NASA's Cisco-based router network. 

Atleast two companies are pushing reli- 
able protocols for IP Multicast. StarBurst 
Multicast is based on the company’s Mul- 
ticast File Transfer Protocol (MFTP). As 
the name implies, the protocol is designed 
strictly for file transfer as opposed to real- 
time applications like videoconferencing. 
StarBurst Multicast is being used to dis- 
tribute software, to transfer business-crit- 
ical information such as inventory, parts, 
pricing, and account information, and to 
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prevent degradation in multimedia files. 

In contrast, the Reliable Multicast 
Transport Protocol (RMTP) used by 
Lucent Technologies in its e-cast product 
can handle file transfer, real-time appli- 
cations, and near-real-time applications. 
Whereas StarBurst Multicast involves 
one sender and multiple receivers, 
Lucent’s e-cast is based оп а single sender, 
an optional hierarchy of “designated 
receivers,” and multiple ordinary re- 
ceivers. The ordinary receivers are divid- 
ed into domains, with receivers in each 
domain sending status packets (which 
combine the functions of acks and nacks) 
to the designated receiver in that domain. 
The designated receiver also performs 
retransmissions where necessary. Since 
the sender receives status packets only 
from the first tier of designated receivers, 
there is no ack implosion. If a designat- 
ed receiver fails, receivers in that domain 
use the designated receiver one step clos- 
er to the sender in the hierarchy. RMTP 
is currently being used in the AT&T net- 
work, transferring billing records from 
toll switches. 

Both StarBurst and Lucent are likely 
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to offer their technologies as a basis for 
standardization efforts within the IETF. 
Because reliable protocols are imple- 
mented primarily on end stations, it could 
actually be useful to have multiple stan- 
dards for different applications. 

Other issues appear to be on the back 
burner. The firewall problem remains, for 
instance, and is a major reason why most 
organizations may implement IP Multi- 
casting on their intranets but not try to 
exchange multicast traffic over the Inter- 
net. If organizations keep IP Multicast traf- 
ficbehind the firewall, there is no require- 
ment to pass UDP through the firewall. 

IDMR is another area not being ad- 
dressed currently. "Interdomain routing 
is really a research issue, at this point," 


says Henning Schulzrinne, an associate 
professor in the computer science depart- 
ment at Columbia University and one of 
the architects of the Real-Time Transport 
Protocol (RTP) used on the MBONE. 
There is not even a proposal for a stan- 
dard, he adds. 

The bottom line is that for most of 
1997, the bulk of IP multicasting will be 
confined to satellite networks and 
bridged LAN environments. IP Multicast 
will see more deployment in routed 
intranets in 1998. 

“The real wild card is when native IP 


Multicast will available on the Internet," 
observes Steve Collins, vice president of 
marketing and business development for 
StarBurst. “I’m not counting on seeing 
widespread deployment until 1999." 
According to Todd Dagres, a general part- 
ner with Battery Ventures (Wellesley, MA), 
a venture capital firm focusing on the 
communications and software industries, 
IP Multicast could take five years to reach 
critical mass on the Internet. [3 


Mike Hurwicz (mhurwicz@attmail.com) is a 
consultant based in Brooklyn, NY. 
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emember all those COBOL 
applications that have been 
written over the past 20 years? 
You know, the ones that have 
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ка "o PEG POT a> OT С А Р NX times? The ones that are no longer intel- 
| | “PORTE ligible? The ones that contain all the busi- 


— ness rules for your company? Yeah, those 
COBOL applications. 
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"aS companies do business, changing process- 
p A es and practices at the same time. 
© g Т 0 TO) fi These changing business rules must be 
clearly defined into systems so that they 
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Ee us have to keep the capability to quickly 
кт access existing rules to insure that they are 
Г still relevant. Second, you mustallow the 
professionals responsible for business 
planning to be able to incorporate their 
thinking into systems easily. 
The problem is that we still use 3GL and 
4GL development tools as the starting 
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drives applications. The resulting code 


f MPRE f © E NTATI O N often ends up being more technology- 


Inc] 


P 101 
OT a л 


focused than business-focused. А basic 
database application, for example, 
requires the developer to think in terms 
of querying database tables, executing 
joins, and manipulating database input 
and display fields instead of concentrat- 
ing on business-related concepts, such as 
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tions by creating a concise set of business- 
oriented rules that defines the business 
process and operating constraints of the 
organization. Business rules can bea good 
solution for separating and centralizing 
the data handling or logic specific to an 
application. 

The business rules approach has the 
potential to be very valuable in environ- 
ments of rapid change. Changes in busi- 
ness operations need only be reflected in 
the business rules, not throughout the 
entire application. Unlike procedural 
coding, an application developed using 
business rules will not necessarily need to 
be modified to accommodate changes to 
the underlying data structure. 

Ofcourse, easily making changesto an 
application requires that the business 
rules that form the application's foun- 
dation are logically separated from the 
application data and functionality. At the 
same time, these rules must be easy to 
access, The most common approach is to 
store the rules in a rules engine. This 
engine is the access layer through which 
developers and business professionals can 
view, modify, and manage the rules that 
govern their business processes and the 
applications that support them. As busi- 
ness rules and users' corresponding 
requirements change (and they always 
do), developers can simply change the 
business rules that form the basis for the 
application. The current alternative is to 
search for rules buried in stored proce- 
dures and database triggers within SQL 
statements. 

There are two main ways to look at 
business rules. First is the data-centric 
approach, where business rules define the 
way that applications interact with data. 
The other is the business-centric 
approach, where business rules define the 
business policies and logic associated with 
an application. 

The data-centric approach to imple- 
menting business rules is by far the most 
common today. This is the reason busi- 
ness rules are most often implemented as 
triggers and stored procedures within the 
database. For example, a standard busi- 
ness rule tied to a customer name field 
might require that before a customer is 
added, the customer information must 
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also include a valid phone number. Any 
time a new customer is added to the data- 
base, this business rule is triggered and 
validates the data. 
The data-centric approach can be 
implemented in one of four main ways: 
Database-driven: Business rules are 
stored as procedures or triggers in a SQL 
database. This approach is highly focused 
on specific data fields or tables. Any devel- 
opment tool that can interface to stored 
procedures or triggers (but not necessar- 
ily create or manage them) could poten- 
tially be called a business rules develop- 
ment tool. Using this definition, products 
like Oracle’s Developer/2000 or Power- 
soft’s PowerBuilder could be business 
rules-based products. 
Database-independent: Business rules 
are stored procedures or triggers in a data- 
base, but they are generated and managed 
by the development tool. This approach 
effectively moves the creation and man- 
agement of data-centered business rules 
up one level to an application develop- 
ment tool rather than a database-specif- 
ic tool. A good example of this type of 
product is Vision Software’s Vision- 
Builder, which automatically generates 
the appropriate stored procedures and 
triggers that reside in the target database. 
Client-based: Business rules can also 
be encapsulated at the client, although 
few vendors market this as a differentia- 
tor. [n this case, the logic associated with 
database interactions is coded into the 
client side of an application, and stored 
procedures or triggers would not gener- 
ally be used. Most two-tier client/server 
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Special Report 


tools take this approach. However, typi- 
cally in these situations, the data and the 
business logic are wrapped up into the 
application logic, leaving no clean sepa- 
ration between the two. 

Server-based: Some second-generation 
development tools have used this defini- 
tion when talking about business rules. In 
this scenario, business rules created in a 
development tool become middle-tier 
application services that reside on an 
application server. Client-side applica- 
tions invoke objects, methods, or func- 
tions on the server that contains business 
rules. Thusthe main application and data- 
related logic reside on the application 
server and not the database itself. Exam- 
ples of products associated with this type 
of approach include Forte's Advanced 
Application Development Environment 
and USoft's Developer. 

The business-centric approach is usu- 
ally implemented ina logic-oriented way. 
Instead of specifying constraints on spe- 
cific data elements or tables, a logic-ori- 
ented approach captures the higher-lev- 
el business logic and rules associated with 
different situations. At run time these rules 
are then used to generate appropriate 
responses and actions for specific situa- 
tions. This approach is a business-orient- 
ed application of expert systems tech- 
nology. Neuron Data's Elements 
Environment is the embodiment of this 
type of business rules approach. 


Where IT Fits In 


All organizations are facing stiffer com- 
petition and time-to-market pressures. 
Increased investment in information tech- 
nology is one of the most popular meth- 
ods for dealing with these pressures. Most 
organizations have come to realize that IT 
advantages can easily translate into busi- 
ness advantages like improved produc- 
tivity, communication, and efficiency. 
Business applications are therefore more 
often being looked at by the business peo- 
ple they are designed for. So what’s the 
problem? 

If the IT department is to be a critical 
part of the business management team, 
the business practices and processes at the 
heart of the organization must also be 
the core of its applications and systems. 
These processes are therefore being cod- 
ed into the applications during develop- 
ment. Then what? Are you as a business 
manager comfortable running your oper- 
ation on autopilot? How do you know 
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With Vision Software's VisionBuilder, you can transform 
how you do things into an application. 


what business constraints and policies 
form the heart of your applications? More 
important, how do you know the ones 
being used are still valid? 

A business rules approach is a good way 
to foster a more business-focused men- 
tality within the application development 
life cycle rather than an adherence to 
strictly data-driven concepts. Applica- 
tions, the theory goes, can be developed 
around the basic needs of an organization, 
not the constraints of the methodology 
being used. While this theory is definite- 
ly valid in many circumstances, there are 
two other values to business rules. First, 
they increase the ease with which users 
can specify and later modify their business 
requirements to developers. Second, they 
give developers the ability to make 
changes to an application as these busi- 
ness requirements change. 

Companies should consider a business 
rules approach to application develop- 
ment for projects in which business logic 
playsa key role—for example, when mul- 
tiple applications need to access common 
data or when continued application 
changes will be driven by changes in the 
underlying data. It is also appropriate 
for organizations involved in a data ware- 
housing or business process reengineer- 
ing effort. Basically, rules are most valu- 


able anywhere there is a high demand for 
a proper understanding and exploita- 
tion of corporate data. 


No Rules 


While a business rules approach can be 
used in a variety of situations, it may not 
be applicable to all development needs. 
For example, decision support applica- 
tions and executive information systems 
would not be ideal candidates since they 
are not ordinarily update-intensive. In 
addition, organizations that are comfort- 
able building desktop-oriented applica- 
tions in rapid application development 
(RAD) environments such as Visual Basic 
or PowerBuilder, or that have experience 
developing small applications using low- 
end tools like Access, may find it easier 
to continue creating small applications 
using these tools. 

À business rules approach is very diffi- 
cult (but perhaps extremely beneficial) 
when an organization has a poorly 
defined business process. A rules-based 
approach provides a methodology for 
describing business processes in an unam- 
biguous form so they can be automated. 
While all organizations theoretically have 
a set of business rules that define their 
business processes, a great many do not 
have any formalized understanding or 
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representative model for this process. De- 
fining effective business rules when the 
business process itself is vague could prove 
impossible. 

Another possible negative consequence 
for a development team working with a 
poorly defined business process is losing 
focus and turning application develop- 
ment using business rules into a business 
process reengineering effort. À business 
rules approach is descriptive and focuses 
on the automation of specific business 
practices currently in place. Business 
process reengineering is prescriptive and 
analyzes whether a company's overall 
business operations are correct. This dis- 
tinction is very important and must be 
clear to both the developers and the 
business professionals involved in a devel- 
opment effort. 


Rules as Components 


Competition and time-to-market pres- 
sures are not going to ease up any time 
soon. [n addition, the Internet has fun- 
damentally changed the application 
development process by greatly simplify- 
ing application deployment and opening 
up development to more people such as 
Webmasters. As a result, development 
cycles are getting shorter, and managing 
change within applications is more criti- 
cal than ever. 

Component-based development is 
becoming increasingly popular as a way 
not only to create flexible, mission-criti- 
cal applications but also to increase the 
productivity of the development process 
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Modeling the behavior of complex systems 
is notan easy task. While vendors have made 
the process easier, defining business rules 
and translating them into an actual applica- 
tion is not yet easy enough or intuitive enough 
to gain widespread acceptance. As with any 
opportunity involving a potentially large 
amount of profit, however, this problem will 
be solved. With that in mind, here are some 
vendors that offer software with strong sup- 
port for business rules: 


Compendium Research: Universal Trans- 
action Exchange Engine (UTX) is a transac- 
tion-processing engine for building data 
warehouse and vertical market solutions. 
Rules can be configured, developed, and 
managed by business personnel instead of 
by developers. 

Neuron Data: Elements Environmentis a 
cross-platform C++ development tool that 
includes the Intelligent Rules Element, which 
enables you to model rules separate from 
application logic. 


through code reuse. Business rules will 
make up only one type of component. 
Other components will be made up of 
application functionality, data, or re- 
sources that are encapsulated. However, 
from an overall operations perspective, 
business rules components could end up 
being your most important asset. 

The rise of the Internet and the Hyper- 
Tier computing model means greater 
access by more people to more data from 
more sources. To remain competitive, 
firms must increasingly look to enabling 
unified access to data and applications 
from many disparate and formerly uncon- 
nected sources. This means developers 
must focus on flexible, scalable applica- 
tions with a large amount of distributed 
processing. Át the same time, organiza- 
tions need to be more aware of provid- 
ing consistent definitions of elements and 
greatly increased use of metadata. 

The beauty of using business rules is 
that business professionals can write the 
rules that govern their business process- 
es in the natural language they are com- 
fortable with. Developers then build the 
application around these rules while 
retaining the actual rules as the applica- 
tion's foundation. In effect, the rules are 
the common language between develop- 
ersand the business community. The alter- 
native is for users to define their require- 


Riverton Software: An object-oriented 


application development tool for modeling 


and generating PowerBuilder applications, 
How supports the inclusion of business rules 


within objects. 
Sapiens: ObjectPool is an object-oriented 


development environment that supports the 
creation of business rules within objects and 


integration with legacy applications. 


Texas Instruments Software: Performer 


is a component-based development envi- 
ronment with support for creating and man- 
aging business rules within a repository. 


USoft: USoft Developeris a graphical envi- 
ronment with a focus on business rules as an 
integral part of the development process. It 
supports the creation of business rules in 
standard SOL. 


Vision Software: Vision Builder is a devel- 
opment environment that supports the cre- 
ation of business rules from a visual interface. 
It automatically generates SOL code for 
inclusion within a relational database. 


ments and then pray that the developer 
clearly understands them and, more 
important, accurately creates the appli- 
cation around them. Without business 
rules, there is no clear, traceable, and bidi- 
rectional path from requirements to code. 

Unfortunately, we are still not close to 
defining business rules to the level of 
abstraction that would really make this 
scenario possible. The application mod- 
eling and development tools that cur- 
rently support business rules do not pro- 
vide an intuitive path from defining rules 
in plain English to generating application 
code. Once business rules are articulated 
by users, developers must still define these 
rules within the application. The benefits 
of business rules disappear if they are not 
easily understood by IS professionals 
and the business community. The wide- 
spread use of business rules within appli- 
cation development will occur only when 
tools increase the level of abstraction for 
defining rules and have improved support 
for the translation of rules into code. El 


Michael Barnes is an analyst and David Kelly 
manages all research services for Hurwitz 
Group (Newton, MA), a management con- 
sulting and software research firm that provides 
strategic and tactical counsel on the business 
use of distributed computing technology. You 
can reach them c/o editors @bix.com. 
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A Career in Data Mode 
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Taking up-front time to organize a database model 
can save time during applications development. 


By J. L. Weldon 


ome people are planners; others are executors. The 
mad rush to get applications into the hands of users 
has been a boon to executors. But the challenges of 
integrating data from a variety of sources into a con- 
sistent data warehouse has caused many development teams to 
reassess the value of one form of planning—data modeling— 
as a precursor to database design. 

From the beginning, data modeling has been somewhat 
controversial. In the 1970s, 
there was a brief push toward 
developing an "enterprise 
data model." But this idea 
has largely been abandoned, 
leaving many large, expen- 
sive, and uncompleted proj- 
ects in its wake. CASE tools 
promised automated devel- 
opment of an application 
from its model. Again, real- 
ity has failed to deliver on 
the promise. Consequently, 
many developers view data- 
administration and informa- 
tion-resource groups (which 
usually do the modeling) as 
obstacles to rapid develop- 
ment. Some think that these 
groups stand between the 
developers and application 
delivery, placing unnecessary 
constraints on developers' 
designs. 

In other cases, however, 
firms have seen the value 
of having database models 
serve as a common frame- 
work within which new ap- 
plications can be designed 
and older applications inte- 
grated. For instance, the reusability of good models has proved 
itself to be a valuable asset, rather than a hindrance, to rapid ap- 
plication development (RAD). Models have also proved useful 
to organizations trying to integrate many heterogeneous systems 
developed over time by designers and developers who may be 
long gone from the corporate environment. 

What do you need to know to be able to use database model- 
ing in your company? To illustrate the issues and complexities 


of—as well as the potential gains from—good database models, 
Pll first explain the fundamentals. 


What Is Data Modeling? 


A model is an abstract representation of a real object or envi- 
ronment. Data modeling is the practice of designing a database 
using a series of related models. The process works something 
like this: First, you pin a high-level, conceptual model of 
the business process or activ- 
ity you're going to support. 
Next, use this conceptual 
model to derive a logical data 
model that captures more 
detail, but in an implemen- 
tation-independent way. Fi- 
nally, transform the logical 
data into a physical data mod- 
el, or schema, that provides 
the details of the database's 
implementation in a partic- 
ular DBMS (see the figure 
“From Muddle to Model” 
on page 104). 

The first step is, in many 
ways, the most time-con- 
suming. You begin by col- 
lecting data and reviewing 
business procedures and 
practices to ascertain the 
business requirements of the 
application. These require- 
ments lead to the identifica- 
tion and definition of entities 
and relationships essential to 
the business activities being 
represented. For example, in 
auniversity's registration ap- 
plication, the entities might 
include STUDENT, TEACH- 
ER, and CLASS, and the relationships might include STUDENT 
"is registered for” CLASS, TEACHER “is assigned to teach" CLASS, 
and CLASS “is composed of" STUDENTS. 

In the conceptual model, you should figure out how you're 
going to distinguish instances of each entity type. For example, 
you determine the attribute, or group of attributes, necessary 
to uniquely identify a particular STUDENT. The university might 
issue a unique STUDENT ID NUMBER or use the student NAME 
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and DATE OF BIRTH instead. Similarly, 
you figure out how to distinguish rela- 
tionships—whether they're one-to-one 
(e.g., one LAB DESK for each STUDENT 
and vice versa) or one-to-many (e.g., one 
CLASS containing many STUDENTS). By 
determining these attributes and relation- 
ships, you ensure that the model accurate- 
ly reflects reality. 

You transform a conceptual model into 
a logical data model by capturing spe- 
cific data about the descriptive attributes 
of each entity and more details about the 
relationships. For example, a STUDENT 
might be represented by his or her NAME, 
GENDER, and AGE, but not necessarily by 
eye color or blood type. As you select at- 
tributes, you capture their definitions as 
wellasinformation on the domain of val- 
ueson which the attributes are based. For 
example, GENDER might take its values 
from the domain (Male, Female}, and the 
domain for AGE might be (any integer 
greater than 0 and less than 120}. 

Similarly, the description of a relation- 
ship can be made more informative if you 
associate cardinality data with it. For ex- 
ample, a STUDENT might be registered for 
up to five CLASSes, yielding a one-to-five 
cardinality for the "is registered for" rela- 
tionship. Furthermore, the relationship 
can be described as optional or manda- 
tory (i.e., must each STUDENT register 
for atleast one CLASS, or may some STU- 
DENTS not be registered for any?). 

As a model becomes more specific, you 
might be able to divide some entities into 
subtypes—TEACHER might be either a 
PROFESSOR or a TEACHING ASSISTANT, 
for example. Also, some entities might be 
roles rather than actual entities, so a STU- 
DENT might also act in the role of TEACH- 
ING ASSISTANT. In sucha case, the attrib- 
utes of TEACHING ASSISTANT include 
those of the STUDENT as well as others 
specific to the role, such as START DATE 
for the teaching assignment. 

Once it's at its most specific state, you 
convert the data model froma logical rep- 
resentation to a description of the physi- 
cal database. This process converts logi- 
cal domains for attributes to the specific 
types of data that a DBMS can handle. It 
includes volumetrics (i.e., counts of ex- 
pected entity instances and lengths for 
text-string fields) to determine size and 
space allocations; it also identifies attrib- 
utes to be used for indexes and adds con- 
straints, such as which fields can or can- 
not be null. This process continues until 
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A Career in Data Modeling 


From Muddle to Model 


The data-modeling process helps you analyze what 
your company does and your application needs. 


you've assembled enough information to 
create the database-description-language 
(DDL) statements to create the actual ta- 
bles (see the figure “Backward and For- 
ward" on page 105). 


Why Model? 


Now you know what modeling is. But 
why do it? You hear this most often from 
applications developers and others who 
are anxious to get on with the implemen- 
tation ofa database or business system and 
are impatient with the time spent devel- 
oping and refining a data model. 

From a logical perspective, you model 
to increase your understanding of the 


business problem and to identify the basic 
components on which the solution will 
be built. A good model lets you develop a 
database that's flexible and supports new 
features as they become necessary. 
Furthermore, these components are 
reusable. A flexible, reusable design pro- 
motes stability, and there's no need to re- 
vise the database as new applications are 
added. Finally, a database built from a 
model thataccurately depicts the business 
is sharable across business functions, un- 
like one that's built for a specific function. 
It has been said that if people had always 
used proper modeling in the past, the need 
for data warehousing (i.e., integration of 


S: you think that models might provide 
some useful insights and lead to better- 
. designed databases. But whatif you're faced 
with legacy databases created over time by dif- 
ferent development teams for different appli- 
cations, and no models exist? Most modeling 
tools provide just what's needed to atone for 
these past sins: reverse engineering. 

When you reverse-engineer a database, the 
modeling tool inputs schema descriptions from 
a relational DBMS and produces a model for 
the database. It does this by creating an enti- 
tyfor each table and creating relationships by 
using the connections shown by keys that ap- 
pear in multiple tables. You can then use the 
modelto clarify the semantics in the database 
that guide you to modifications or integrate this 
database with another (see the figure "Back- 
ward and Forward" at right). Reverse engineer- 
ing also allows you to compare two different 
databases by creating a model for each and 
comparing them-or, in a development envi- 
ronment, to compare two versions of the same 
database to identify differences, additions, and 
deletions. 

Some tools support a dynamic connection 
between the physical database and a model 
representation (e.g., ERWin's Server FRE [for 
Forward-and-Reverse Engineering]). The mod- 


data from multiple functional applica- 
tions) would never have come about. 
Disciplines of data modeling, such as 
abstraction, generalization, and normal- 
ization, force you to explicitly evaluate 
design decisions thatare made when mov- 
ing from the abstract, logical representa- 
tion to the physical database. Without such 
a model, developers are prone to build 
physical designs that incorporate exist- 
ing, though not necessarily fundamen- 
tal, data relationships. For example, a data 
record representing the university-regis- 
tration relationship might be designed to 
include five fields for CLASS information 
(based on the fact that students may not 
register for more than five classes). But 
over time, such a rule is likely to change 
(say, to a maximum of six), and in either 
case the database must be changed. 
From a physical-design perspective, 
data models are a vehicle for capturing 
and maintaining metadata—data about 
the data—such as business definitions, 
domain information, value lists, and edit 
criteria. Data models can translate rela- 
tionships between entities into key-based 
associations between tables that allow a 
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Here's how a database-modeling tool might reverse-engineer a database. 


elbecomes a live representation used to mon- 
itorthe physical database. You can then use 
the model to implement changes (forward) or 
to observe them (reverse). This provides a data- 
base administrator with an easy way to man- 


database to automatically enforce refer- 
ential integrity (e.g., not allowing a CLASS 
to exist without STUDENT Ss). Physical data 
models also allow organizations to apply 
standards (e.g., standard data names and 
domain definitions), thus promoting con- 
sistency across applications. Physical mod- 
els can also be used to automate certain 
detailed and time-consuming database- 
administration tasks, such as volumetric 
calculations and DDL generation, thus free- 
ing an administrator to spend more time 
on performance and tuning issues. 

Models have been found to be so valu- 
able that many organizations have been 
developing them in reverse from exist- 
ing databases that were originally built 
without the use of explicit design models. 
For more information, see the text box 
*Reverse Engineering" above. 


You, Too, Can Model 


Database modeling requires expertise in 
business-requirements analysis. To suc- 
cessfully build a model, you must inter- 
view business representatives, review pro- 
cesses and documentation, and make the 
model reflect your understanding of the 


age and control the database. Using graphi- 
cal representations of tables and the relation- | 
ships among them (rather than database-de- | 
scription-language [DDL] code) simplifies the 
task of maintaining the database. 


environment. You review initial models 
with business experts and other analysts 
and then refine them. While much has 
been written about this process, it remains 
more in the realm of art than of science. 
In general, a good modeler is like a good 
reporter, continually asking, "What? 
Why? How? Where? When?" 

Some notational systems exist that can 
help you develop and record data mod- 
els. Bachman, Chen, Martin, and other 
data-modeling gurus each have their own 
methodology and notation. Each system 
hasitsown way of representing the essen- 
tial aspects of the model (e.g., entities, re- 
lationships, cardinality, optionality, sub- 
types, and domains). While all you need 
to produce these diagrams is paper and a 
pencil, most modelers opt for a modeling 
tool, frequently referred to as a CASE tool. 

Modeling tools have evolved from text- 
based mainframe tools to graphically ori- 
ented PC-based and client/server work- 
group tools that interface with a variety 
of DBMSes. The advent of object-orient- 
ed systems and databases has also led to 
new and extended forms of modeling (see 
the text box "Object Modeling vs. ER 
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Modeling” at right). These methods sup- 
port user-oriented semantic modeling and 
object-oriented analysis and design meth- 
odologies. Most modeling tools in use to- 
day are entity-relationship (ER) tools (e.g., 
Logic Works’ ERWin). But the interest in 
object orientation (OO) has resulted in the 
appearance of tools designed to support 
object modeling as well (e.g., Rational Soft- 
ware’s Rational Rose). 

Modeling tools make extensive use of 
graphical interfaces and visual editing to 
produce model diagrams. Pop-up forms 
capture the necessary names and defini- 
tions. Definitions produce a data dictio- 
nary. You can produce reports to review 
with business users to validate and refine 
the definitions. If a tool can produce DDL 
automatically, the dictionary also includes 
physical design characteristics, such as 
volumes, domains, and indexes. 

Most tools that support ER modeling 
also provide rule-checking to make sure 
the models produced are valid. These 
tools check for violations to the rules of 
normalization and flag the absence of pri- 
mary keys or the inappropriate use of for- 
eign keys. Since an analyst develops the 
model interactively, this feedback allows 
him or her to catch errors at once rather 
than their being perpetuated into lower- 
level models. 

One continuing problem that model- 
ers face is communication with business 
users. The notational systems used by 
most modeling methodologies are more 
technical than intuitive, and many busi- 
ness users are uncomfortable with review- 
ing any model that’s more complicated 


arly approaches to data modeling were designed to simplify the construction of rela- 

tional databases. Thus, these methods focused on representing entities and relation- 
ships, which would ultimately be implemented by tables in a relational database. The attrib- 
utes of each entity became columns in a table, and the relationships between entities be- _ 
came either foreign keys (with one table pointing to another) or intersection tables (con- 
taining the keys oftwo or more related tables). 

Object-oriented analysis and design takes a process-oriented approach rather than a 
data-oriented one. You define objects by their behaviors (based оп use—cases are docu- 
mented during analysis), and the relationships among objects represent interactions, gen- 
erally described as requests for service from one object to another. The information required 
to represent an objectis defined as part ofthat object and is available to other objects only 
by request. 

The limitation of each approach is exactly the strength of the other. Entity-relationship 
(ER) modeling lacks any sense of process, so such models must be augmented by process 
models, create/retrieve/update/delete (CRUD) matrices, and other design templates that 
capture the characteristics of the activity or business process that the database must sup- 
port. Object models lack a direct connection to database schemata, so they provida little 
guidance regarding the physical construction of a database. 

Kroenke's Semantic Object Modeling system uses an object approach at the conceptu- 
al level, representing semantic objects that can be described by a combination of data- and 
action-oriented attributes. Kroenke's goalis to develop tools that can "compute" the data- 
base schemata and even the application (i.e., entry and retrieval forms and the transition 
from one type of abject to another) from a user's description of the semantic objects involved. 
Emphasis on semantics rather than ontables puts design decisions into the hands of busi- 
ness analysts and users rather than programmers. This makes the resulting applications. 
and databases easierto understand and change. 


than the most abstract conceptual model. 
Recently atool called InfoModeler, which 
is based on the Object Role Modeling 
(ORM) methodology espoused by G. M. 
Nijssen and Terry Halpin, has gained at- 
tention due to its fact-based approach. 
In thisapproach, you gather statements 
in English (or any other language you 
choose) about an application or a busi- 
ness. A step-by-step process then groups 


the facts into fact types, checks for unique- 
ness, and eliminates any unnecessary 
types. A modeler assembles a complete 
model, which can be either diagrammat- 
ic or textual, by adding constraints and 
validating the model against the original 
set of facts. The existence of the corrob- 
orating facts, even with a model diagram, 
can improve communication with busi- 
ness reviewers. 
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Oracle (Wall Data Systems) 

Redwood Shores, CA Seattle, WA 

415-506-7000 800-777-2572 

http://www.oracle.com 206-442-9257 
http://salsa.walldata 

Popkin com 

New York, NY 

212-571-3434 Visible Systems Corp. 

http://www.popkin.com Waltham, MA 
800-684-7425 

Powersoft http://www.visible.com 

Concord, MA 

800-395-3525 


Salsa Business Unit 


Modeling а database as a part of the devel- 
opment process can be compared to de- 
veloping a blueprint before constructing 
a building. A good model captures busi- 
ness essentials and focuses on the broad 
perspective rather than a narrow one. 
Good modelers separate those relation- 
ships and dependencies that result from 
current practice from those that are fun- 
damental and unchanging. A sound data 
model leads to a database that is sharable, 
reusable, and flexible and that accurately 
reflects the business it supports. Bl 


J. L. Weldon (New York, NY) beads tbe Data 
Warehouse Practice within the U.S, North re- 
gion of MCI Systembouse, a global-systems- 
integration firm. You can contact her by send- 
ing e-mail to j:weldonGshl.com. 
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SPECIAL REPORT 


What's New with RAD? 


The advances in the latest versions of the top 4GLs. 
By David S. Linthicum 


ife speeds up. So does application development. To 
keep pace, you long ago started using a rapid appli- 
cation development (RAD) tool. Maybe you chose 
Microsoft's Visual Basic or Powersoft's Power- 
Builder. Or maybe it was Oracle's Developer/2000 or Borland's 
Delphi. You've become proficient with it. 

But things have changed. Microsoft just released the final beta 
of Visual Basic 5.0. Borland is preparing Delphi 3.0. Powersoft 
is working on a new release 
of PowerBuilder, and Oracle 
is preparing Developer/2000 
version 2.0. Now it's time to N TOO TONO HT 
askifyou'restillusingthe Ў wn d ommo ja н 
best tool or ifyou’re missing | si Р 
a crucial upgrade. p 

So what's the big picture? 
There are three big trends to 
watch for: multitier devel- 
opment capabilities, Web- 
enabled features, and the 
capability to generate 
ActiveX controls. 

Traditionally, client/serv- 
er tools including Power- 
Builder, Delphi, and Visual 
Basic have supported only 
two tiers: client and server. 
The problems with two-tier 
client/server development 
are the architectures’ inabil- 
ity to scale to enterprise-class 
applications and to separate 
the business logic from the 
data and the interface. 

Three-tier and multitier 
(sometimes called n-tier) 
client/server development 
tools allow the programmer 
to split an application across 
several application servers. All the tools covered here support 
multitier computing and application partitioning, but they do 
so in very different ways. In addition to application partition- 
ing, most client/server tools support Web development for Inter- 
net and intranet programming. 

PowerBuilder, Delphi, and Visual Basic support ActiveX devel- 
opment, but Visual Basic provides the best support for ActiveX. 
PowerBuilder provides server-side development capabilities, 
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including support for proprietary server-side APIs such as 
Netscape server API (NSAPI) and Microsoft's Internet Server API 
(ISAPI). Delphi supports ActiveX but is really pushing its users 
to JBuilder for Web development using Java. 


Powersoft PowerBuilder 


PowerBuilder is one of the most popular client/server develop- 
ment tools. It led the way for Visual Basic and Delphi. Power- 
Builder is multiplatform, 
supporting Mac, OS/2, and 
Unix, but Windows NT and 
Windows 95 are its largest 
installed base. 
PowerBuilder promotes 
data-driven development. 
The programmer first de- 
fines the metadata in Power- 
Builder's Extended Attribute 
Set, then constructs the ap- 
plication on top of the meta- 
data, building data windows 
and augmenting their behav- 
ior with code (PowerScript). 
With the 5.0 release, Power- 
soft is providing a true com- 
piler with better application- 
execution performance. Also 
to improve performance, 
PowerBuilder supports both 
the Win16 and the Win32 API 
sets for Windows 3.1 and 
Windows 95, respectively, 
— Plus, it provides a 32-bit 
Ju d & n e us ; { = ODBC interface supporting 
Т7 п Б. clusteredindexes and a num- 
(no p -— ber of connection objects. 
Building on the existing 
object-oriented develop- 
ment model, PowerBuilder 
5.0 now supports function overloading, allowing the developer 
to create functions that are dependent upon the objects supplied 
to it. ObjectCycle, PowerBuilder's new team-oriented develop- 
ment tool, provides a server-based object management facility, 
which permits versioning, reporting functions, and labeling. 
PowerBuilder is also enabled with Component Object Model 
(COM) technology, allowing developers to create both ActiveX 
and COM servers. continued 
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With 5.0, PowerBuilder can spread the 
processing load by placing nonvisual 
objects (objects that don't interact with 
the user) on remote servers. Such appli- 
cation partitioning allows developers to 
produce applications that can conceivably 
scale to larger user loads than traditional 
two-tier client/server computing by 
placing some of the application process- 
ingona remote server. Powersoft calls this 
feature Distributed PowerBuilder (DP). 

Although the architecture is com- 
pelling, people are finding DP difficult to 
configure. Other drawbacks are that it 
lacks heterogeneous server support and 
does not provide the scalability of other 
architectures using proven three-tier tech- 
nology such as transaction processing 
monitors, Most PowerBuilder developers 
consider DP a good start, but Power- 
Builder's ability to support COM could be 
the best way to partition PowerBuilder 
applications in the end. 


Borland Delphi 


Delphi 2.0's component-based develop- 
ment paradigm provides developers with 
the best of object-oriented and compo- 
nent development. Building a Delphi 
application is a mere matter of building 
the interface and adding behavior by 
defining the properties using a properties 
window or through Object Pascal (Del- 
phi's native programming language). 
Delphi provides an application frame- 
work, the Visual Component Library 
(VCL), that the developer uses as a base 
for the application. Building the applica- 
tion is just a matter of understanding this 
framework and finding the components 


Native Web 
Support 


ActiveX 
NSAPI 
ISAPI 


COM 


PowerBuilder 5.0 


| Visual Basic 5.0 


ActiveX 


Support 


Yes (client 
and server) 


Yes (client 


// euen 
n nd 
//odd 
сг" 

end choose 


command = 'datawindow.print.page.rangeinclude = ‘+tm 
if cbx_collate.checked then // collate output ? 


command = command + 
else 


ПП = nmmanmn + 


With PowerBuilder 5.0, you get a true compiler 


datawindow.print.collate = 


ik AVINEDL 1 if 


with improved application-execution performance. 


that provide the best starting point for your 
application. For example, VCL provides 
user interface objects for viewing and 
changing data, as well as list boxes, combo 
boxes, and menus. Delphi is able to use 
native Delphi components or ÁctiveX 
components. You can take the components 
asthey are or extend their capability using 
traditional OO techniques. Delphi is COM- 
ready, able to create applications as COM 
servers or containers. 

Delphi 3.0, now in early beta, drives 
deeper than the current version into the 
world of complex client/server pro- 
gramming. It will support multitiered, 
thin client, client/server computing using 
Delphi's traditional component-based 
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architecture as well as Microsoft's Dis- 
tributed COM (DCOM). This new Del- 
phi will also provide developers with 
application-partitioning capabilities 
through small executable files and DLLs 
that can be shared in a distributed appli- 
cation processing environment. 

Borland is producing two other tools 
that look a lot like Delphi: JBuilder, for 
rapid Java applet and application devel- 
opment, and C++ Builder, for rapid C++ 
application development. Both of these 
tools are due this year. 


Visual Basic 5.0 


With Visual Basic, developers create appli- 
cations by dragging and dropping ActiveX 
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diagrams, descriptions and complete troubleshooting tips. 
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"when Post-Probe detects an error, 
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Post-Probe Diagnostic Card— 


a 2 digit BIOS code will display on 
the card telling you exactly what's 
wrong with your PC. 10096 com- 
patible with all ISA, EISA, Compaq 
and Micro-Channel PCs. 


Micro-Channel Adapter Card— 

(behind Post-Probe card) allows Post- 

Probe to be used with Micro-Channel 
equipped computers. 
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**'T'his is the only card that will function in every system on the market. The 
documentation is extensive, and not only covers the expected POST 
Codes for different BIOS versions, but also includes a detailed reference to the 
bus signals monitored by the card." —Scott Mueller from his globally 
recognized book, ‘Upgrading & Repairing PCs, Second Edition’ 
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dures for all major BIOSs. € AND MUCH MORE. ..call for more details. 
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Micro 2000, Ine. Makers of Professional PC Diagnostic Tools 
1100 East Broadway, Suite 301, Glendale, California, USA 91205 

Toll Free: 800/864-8008 « Phone: 818/547-0125 • Fax: 818/547-0397 
Web Site: http://www.micro2000.com 

International Orders please call: 


Micro 2000 Australia.............. 61-42-574-144 | 

Micro 2000 0К................... 44-1462-483-483 уш! O 
Micro 2000 Amsterdam ........ 21-206-384-433 | 
Micro 2000 Germany............ 49-69-420-8278 


Copyright © 1996 Micro 2000. Inc. All Rights Reserved. 
Circle 192 on Inquiry Card. 
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or many months J wondered 
when and how Java would 
first appear on The BYTE Site. 

ИЙ I was determined not to use 
Java ina gratuitous way; the Web certain- 
ly doesn't need any more scrolling mar- 
quees. Java would have to earn its keep 
by solving real problems. What broke the 
logjam wasthe alpha release of JavaSoft's 
Jeeves (http://jeeves.javasoft.com/) (aka 
JavaSoft’s Java Web Server), which can 
run Java extensions called servlets. 

Like CGI programs, servlets are easy to 
write and easy to run, and they play to 
the entire installed base of browsers. Serv- 
lets can do things applets can’t—write to 
files, open sockets—and they can do them 
very quickly because they’re invoked as 
threads in a demon process. 

The truth is that I still haven't found a 
compelling reason to send Java applets 
over the wire to your browser. HTML 
assisted by JavaScript can handle a re- 
markably wide range of user-interface 
and data-collection chores— notas pret- 
Шу as Java, ГЇЇ grant, but a lot more effi- 
ciently. Client-side Java will really flower 
on next-generation computers and net- 
works. But server-side Java is ready for 
prime time now. 


My First Servlet: A URL 
Redirector 


Way back in my February 1996 column, I 
showed how to track the use of individ- 
ual links on a Web page. Pm still using that 
mechanism—a Perl script that logs data 
andthenreturnsa *Location:" header— 
but I've grown increasingly aware of its 
shortcomings. Mostly it's just too slow. 

In part that's because I’ve been unable 
to get the ISAPI version of NT Perl to coop- 
erate with the O'Reilly WebSite server 
that handles most of our site's CGI work. 


_ URL Redirection in Perl and Java 
A Perl redirector, invoked as http://www.byte 
.com/cgi-bin/goto.pI?http://elsewhere.com. 


require 'cgi-lib.pl^ 
` open(L06,"»»goto. 109"); 


print LOG “$ARGVCOJ~SENV{HTTP_REMOTE _AODR)\n": 


print “Location: SARGV[O]\n"; 


Alava redirector, Invokedas - 


Jon Udell 
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Servlets, the Java equivalent 
of CGl applications, can 
deliver on many of Java's 
promises wbile dodging some 
of its worst limitations. 


Here's a classic CG! 

script. It logs the user's 

IP address and redi- 

rects the user to anoth- 

er Web page. You can 

write this in just four 

lines of Perl. But it's ч 
computationally expen- $ 
gijo run the script. 


http://www.byte.com: 8080/gotoUri?http://elsewhere.com. 
import java.io. . 
import. java. igit: 

import java; ,SérvTet. ж 


import java. rud ad A 


public class gotoUr] extends HttpServle ^" { 
u public void service(HttpservletRequest 


req, HttpServletResponse res) 


throws ServletException, 10Exception, 


DataQutputStream 109 - new, DataQutputSt ream. 


Here’s the same logic in 

_ lava. Thanks to the 
servlet API, it's only a bit | 
more complexthanthe Ё 
four-line Perl script. And f 


| it's far more efficient Н 
because ће servlet runs. | 
as a thread dispatched 

| by a Java Web server. 


(new. Fi TéüutputStreamt “goto.109” ,true)); 
log. writeCharstreq. getdueryString() per 4 


"reg. getRemotedddr() + “\п”); 
Tog closet]; = 


ires , sendRedi recht req. ا‎ ng(3); 


J 
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But even when ISAPI Perl works, it’s still 
not a panacea. “In-process Perl doesn’t 
deliver the speedup you’d expect,” ob- 
serves Bob Denny, WebSite’s creator, “be- 
cause all that OLE crap has to get initial- 
ized every time.” 

Perl just isn’t a good way to implement 
lightweight services. And it’s terrible on 
NT, which lacks the fork mechanism that 
Unix-based Perl servers rely on for a kind 
of poor man’s multithreading. A classic 
Unix socket server forks copies of itself 
to handle incoming requests, so the par- 
ent process can remain responsive to new 
requests. Perl can’t do this on NT. 


Unix partisans like to blame “brain- 
dead" NT for this. Butthere’s another side 
to the story. Unix-style process-cloning 
is not a substitute for real lightweight 
multithreading, which is built into NT. 
Unfortunately, Perl isn’t multithreaded 
and can’t take full advantage of NT (or 
other threaded OSes). 

Java, on the other hand, is an almost 
ideal way to build lightweight services. 
Given a Java-oriented Web server, you 
can create lightweight Web services, or 
servlets, that are automatically threaded 
and extremely responsive. And thanks to 
the Java frameworks that support serv- 
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lets, they needn't be much more compli- 
cated than their Perl counterparts (see 
the listing “URL Redirection in Perl and 
Java” on page 115). The day I wrote my 
first servlet it went into production, and 
it has now been used by thousands of vis- 
itors to The BYTE Site. 

Our site's inaugural Java deployment 
doesn't do anything flashy. It just stream- 
lines some basic accountingtasks. If you've 
used that servlet, you almost certainly did 
not realize you were tapping a Java-based 
service. That's precisely why I say that Java 
is now ready for real server-side work. 


Deploying Servlets 


For its first few weeks, my Java redirec- 
tor ran as a Jeeves servlet. Now in beta, 
Jeevesisa full-blown Web server that sup- 
ports user/group access controls, Secure 
Sockets Layer (SSL), and proxying, and it 
can also run servlets. To run Jeeves, you 
fire up the Java interpreter and load the 
Jeeves classes. The Web server appears on 
port 8080. 

An administrative server simultaneous- 
ly appears on port 9090. The Java applet 
that you use to manage Jeeves looks sexy, 
l'lladmit, but I soon concluded that it's yet 
another example of gratuitous Java. Noth- 
ing that it does couldn't be done in HTML/ 
JavaScript. Waiting for a dozen classes to 
load before being able to set a password 
on the server quickly grows tiresome. And 
since the Jeeves beta reset itself to the de- 
fault administrative password every time 
I ran it, I had to doa lot of waiting. 

Eventually I realized that I didn’t need 
most of Jeeves; I only needed a platform 
for servlets. Jeeves was overkill, and all 


ESTE 


| Programming | 
language | 
$34.95 
by Ken Arnold and 
James Gosling _ 
Addison-Wesley Ө 
ISBN 0-201 -63455-4 Оаа аем 
Along with David пени 5 indispensable j 
Javai in a Nutshell, this authoritative guide 
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In Java, as in Perl, you can dynamically 
create complex nested data structures. 


the extra stuff it can do was just causing 
headaches. Was the administrative applet 
adequately secured? Should Jeeve's CGI 
servlet be disabled to ward off possible at- 
tacks? There had to be a simpler way to 
run servlets. 

Enter Acme.Serve, Jef Poskanzer's min- 
imal Java Web server (http://www.acme 
.com/java/software/Acme.Serve.Serve 
-html). This brilliant contribution to the 
Web emulates the Jeeves servlet API, runs 
servlets handily, cooperates with version 
1.1 of the Java Development Kit (JDK), 
and (unlike Jeeves) includes source code. 
Thanks, Jef! My redirector ran immedi- 
ately under Acme.Serve, and I have been 
using it ever since. It was easy to modify 
Acme.Serve so that the server responds 
only to the handful of URLs that invoke the 
servlets I choose to export. 

I appreciated being able to tweak a few 
other things, too. For example, when the 
servlet logged the requesting browser's 
address, it wrote both a Domain Naming 
System (DNS) name and an IP address into 
the log. But I didn't want to log the DNS 
names. I don't want users to wait for re- 
verse DNS lookups; it's my policy to do 
those lookups off-line in batch analysis. 
Adjusting the get RemoteAddr() method 
was straightforward. 

There are other ways to run servlets. 
The recently released first beta of the 
Java Web Server comes with a ServletRun- 
ner that will run a servlet without all of 
Jeeves's baggage. The World Wide Web 
Consortium recently announced that its 
Jigsaw (http://www.w3.org/pub/WWW/ 


Jigsaw/), the original Java Web server, will 
be compatible with JavaSoft’s servlet API. 
There'salsoaservlet API in Netscape’s En- 
terprise Server 3.0, although I found noex- 
amples of its use in the currently available 
beta version of that product and so have 
not yet tried it. 


Making the Hard 

Things Easy 

With servlet technology in hand, I next 
tackled a project that I ordinarily would 
have handled in Perl. The task: to write a 
service that would enable users to create 
quick polls, vote in polls, and check the re- 
sults of polls. The resulting servlet, which 
is called Polls (http://www.byte.com/art/ 
downloads/polls.zip), makes a fascinating 
counterpoint to the kinds of Perl applica- 
tions I’m used to building. 

Larry Wall, Perl’s creator, likes to say 
that Perl aims to makes easy things easy 
and hard things possible. Java, on the oth- 
er hand, tends to make hard things easy, 
but easy things hard. You'll see what I mean 
as I describe how Polls works. 

At the heart of Polls is a data structure 
that Perl hackers call a hash-of-hashes 
(HoH)—that is, an associative array (i.e., 
a set of name-value pairs) whose values are 
in turn another set of associative arrays (see 
the figure “The Polls Servlet’s Central Data 
Structure” above). In Perl, as in Java, it’s 
easy to grow this object on the fly. But Perl 
in a CGI context does not readily handle 
the following requirements: 


* Retain the object in memory across mul- 
tiple invocations of the application. 


* Protect the object from concurrent use 
by multiple clients. 


* Retrieve the object from disk at start- 
up and keep the in-memory version 
synched with the on-disk version as up- 
dates occur. 


These are the hard things that become 
easy in a Java servlet. When the server in- 
stantiates the Polls servlet, its class data (the 
HoH) hangs around indefinitely—until 
either the server or the servlet restarts. A 
typical Perl solution would have to refresh 
its in-memory objects from disk (e.g., by 
doing a database query or reading in a 
structured text file) every time a client cre- 
ated a new poll or voted in a poll. 

In Java, protecting the object from mul- 
tiple concurrent voters is as easy asadding 
the synchronized keyword to the decla- 
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ration of the vote ( ) method. Saving and 
restoring the object are trivial tasks, too, 
thanks to the serialization technology in 
JDK 1.1. The poll data lives in a Java hash 
table, which implements the Serializable 
interface. That meansyou can simply open 
aFileOutputStream, hook an Object - 
OutputStream to it, and call Polls 
.writeObject(stream) tosaveitto disk. 

Restoring the in-memory object is just 
as easy to do. Adding the synchronized 
keyword to my saveObjects() method 
was all it took to guard the on-disk object 
store against corruption by multiple up- 
date threads. 

What about full-fledged object data- 
bases? You want one of those if you're deal- 
ing with objects that are too large to hold 
conveniently in memory. Polls, however, 
is tiny and not likely to get much bigger. 
Each of the polls it manages is really just 
a namespace that defines a set of coun- 
ters. It’s the number of counters that deter- 
mines the size of the data structure, not the 
number of votes tallied by each counter. 

There are alot of applications in this cat- 
egory. Group scheduling, for example, 
tends to generate fairly small amounts of 
complex object data. With nothing more 
thanaservlet engine, the JDK 1.1, anda bit 
of ingenuity, you can create useful appli- 
cations in this domain very quickly. 


Making the Easy 
Things Hard 


A few things that would have been trivial 
in Perl consumed most of the time I spent 
on the Polls servlet. First, there was the 
problem of sorting the results of each poll. 
In Perl, that takes just a few lines of code. 
You can build an array of strings out of 
the values and keys of each poll and then 
do this: 


print reverse sort Garray; 


TOOLWATCH 


Nterond 2.2 

$25 

#ifdef Software L 

http://www. ifdef. com 

Tasks that NT's dim-witted scheduler 
struggles mightily with—such as “run this - 
command every hour at 10 minutes past 
the hour"—are trivial matters for Unix's 
crontab. Here's a capable NT version — 
that's threaded, runsas a service, and does 
its zo п Y 
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This ря — to — the m Web — -— 
spiffy. But the novelty soon wears off. 


I searched the Java API docs for quite a 
while before it dawned on me that there 
just isn't anything equivalent to a Smalltalk 
OrderedCollection in Java. (Try look- 
ing for the word sort in the index of any 
Javabook. You won't findit.) This is a real 
shame. Java gives you incredible power to 
create and manage dynamic, thread-safe, 
persistent object data, but it has absolute- 
ly no tools to manipulate that data in the 
most elementary ways. 

Of course, there are Smalltalk-style li- 
braries for Java. The best of these looks to 
be the Java Generic Library (JGL; http:// 
www.objectspace.com/). It’s an outstand- 
ing piece of work that's freely available and 
does all the sorting, filtering, and queue- 
ing that you'll ever need. It's also a huge 
chunk of code. 

I decided not to kill my fly-size sorting 
problem with the hammer of JGL. À min- 
imal SortedStringVector class was all 
my servlet needed, so I wrote one. But 
there should bea middle ground. The Java 
core should provide at least basic sorting. 

Another gotchais the chasm that divides 
primitive Java types (i.e., int) from their 
object counterparts (1.e., Integer). Each 
poll's hash table contains a set of keys 
(the names of the choices in that poll) and 
values (the count of votes for each choice). 
Both the keys and the values must be ob- 
jects, not primitive types. But you cannot 
increment an Integer, so the vote() 
method hasto unpack the Integer, incre- 
ment its corresponding int, and then re- 
package it as an Integer to store it back 
in the hash table, as shown below. 


Integer ObjectTally = (Integer) 
hPoll.get ( "choicel" ); 

int tally = ObjectTally 
.intValue(); 

ta lye; 

hPoll.put ( "choicel"), new 


Integer (tally) ); 
which in Perl would reduce to simply 


$£hPolli'choice' )++; 


Why can’t you just say ObjectTal- 
ly++? Java’s not C++; it doesn’t support 
operator overloading. And while I’m whin- 
ing ...What, no print f-style formatting? 
Excuse me? Writing Java routines to pad 
numbers with leading zeros seems like a 
very silly thing to do. Again, there are, 
of course, Java libraries that implement 
printf. Butthese implementations aren’t 
in the language’s core, and they won’t be 
standard. 


Did You Run Any Java 
Applets Today? 


It’s a peculiar moment in our industry’s 
history. The Java buzz is intense. And yet 
when you look at the Web applications that 
people actually use every day to do their 
work, you invariably find that there are 
no Java applets in the mix. The universal 
client today is still the HTML browser. The 
universal client of tomorrow will be the 
HTML/ JavaScript browser. 

Client-side Java is a glorious vision 
that will not change the way most people 
use the Internet anytime soon. Why not? 
It’s just more than what the majority of to- 
day’s computers and networks can readi- 
ly push. So what are millions of people run- 
ning every day? Server-based applications 
that feed the universal HTML client. 

I build such applications every day, and 
Iam wildly excited about how Java can 
help. You won’t find dancing penguins 
on The BYTE Site. But behind the scenes, 
Java will be helping me run the show. E 


Jon Udell is BYTE's executive editor for new 
media. You can reach bim by sending e-mail to 
jon u&dev5.byte.com. 
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here is more to Java and 
graphics than just building 
GUIs for clients. Offerings 
from the likes of Microsoft, 
Powersoft/Sybase, and Symantec provide 
a wealth of visual Java development sys- 
tems that are well suited for creating 
GUI-style graphics. However, Java can 
do much more than act as a client-side 
framework on which to hang buttons, 
text boxes, and scroll bars. And as more 
developers use Java as a general-purpose 
language, there will be an increased need 
for packages like ObjectGraphics, from 
Applied Visions. 

ObjectGraphics comprises a set of class 
libraries and attendant help files. These 
class libraries encompass a collection of 
graphical objects that let you build 2-D 
graphical Java applications and applets 
in truly object-oriented fashion. With the 
libraries, you can create paint/draw, CAD/ 
CAM, graphical-financial-analysis, and 
similar types of applications. 

ObjectGraphics comes from a proud 
heritage. The algorithms that sit at the 
heart of the package, incarnate in C++ 
and Pascal, have already been used. For 
instance, Pascal versions of ObjectGraph- 
ics were used in two versions of Imsi’s 
well-known TurboCAD product. 


Object-Oriented Graphics 


You can think of ObjectGraphics asa tool- 
box of classes for instantiating graphical 
objects. Classes for rectangles, ellipses, 
polygons, pie charts, and Bézier curves 
are included. 

The classes provided by ObjectGraph- 
icsimplement objects that, simply put, do 
what objects were meant to do. That is, 
they know how to draw and scale them- 
selves, and they can determine whether 
they have been touched by a mouse-click. 


d 


Beyond GUI 
Graphics 


This is a rounded 
rectangle 


ObjectGraphics includes the full source code to ObjectDraw, an 


Rick Grehan 


ObjectGraphics delivers 
true object-oriented 
graphics programming. 


object-oriented, graphics-based drawing package. 


Furthermore, the graphical objects come 
with methods for altering their appear- 
ance (e.g., you can specify the arc width 
and height of the corners of a rounded 
rectangle). The objects also have graph- 
ics utility methods (e.g., a rectangle can 
tell you whether a point is within its bound- 
ing region). 

Drawable objects are not the only en- 
tities in ObjectGraphics. You'll also find 
a set of drawing tools, such as a brush ob- 
ject (for filling shapes), a pen object (for 
drawing shape outlines), and a font object 
(for text). 

The programming environment of Ob- 
jectGraphics is a kind of 2-D world, im- 
plemented in a GCanvas object. The Сап - 
vas object is actually a container that 
carries (among other things) a GSpace 
object, which understands coordinate 


systems. The GCanvas object also carries 
a GPicture object that contains all the 
rectangles, circles, and polygons that your 
program draws. 

This is less complicated than it sounds. 
ObjectGraphics extends fundamental 
applet and application classes (applet 
and f rame, respectively) tocontain mem- 
ber Canvas objects. Consequently, little 
code is required to imbue your Java ap- 
plet or application with object-oriented 
graphics capabilities. Once you’ve initial- 
ized the Canvas object, you can begin 
dropping graphical objects into it. Ob- 
jectGraphics automatically does all the 
real work for you. 


Nice View 


For a package like ObjectGraphics to be 
useful, it must be accompanied by copi- 
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Javatalk | Beyond GUI Graphics 


fe in the BeanBox 
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f you want to check out Java : 
component technology, you ` 
can download JavaSoft's Beans 


Мос оя 
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me 


бунымен 
Development Kit (ВОК) from Fons, mon 
http://www.javasoftcom.The “айа — 
ВОК, which is available for So- Dui | 
laris and Windows 95 and NT, '. Gana p 
requires that you have JDK 1.1 | Melee 
(available from the same Web Dungeon 
site and now in general release) Owsvwa 
downloaded and installed. SI nouem ete 


Although the BDK's primary 
utility is as a collection of API 
documents and sample source 
code, it's more than that. Spe- 
cifically, the ВОК also includes an executable environment for testing 
JavaBeans. This environment, which you can think of as a software test 
lab, is a frame-based Java application called the BeanBox (see the 
screen above). 

During operation, the BeanBox provides three windows. The left- 
most is the bean palette, a holding area for candidate beans under 
test. In the middle, the BeanBox composition window provides a stag- 
ing area where live beans perform. When you click on a bean in the 
palette and then click on a location in the composition window, the 
bean is instantiated and ready to test. The right window is a proper- 
ties inspector window. When you select a bean in the BeanBox, this 
window is filled with any editable properties the bean possesses. 

The BeanBox contains 18 beans. These range from simple (for ex- 
ample, the JellyBean, which draws a rounded rectangle and supports 
two properties) to more complex ones, such as the JDBC SELECT 
bean, which launches a SOL SELECT statement at a Java Database 
Connectivity database server. The composition window is itself a 
container bean. 


Bean Events and Bound Properties 
Beans do not exist independently of each other. Multiple beans with- 
in a container must have a mechanism for communicating with one 
another. An important aspect of a JavaBean is its ability to tigger and/or 
respond to events. 

To properly test the event-managing capabilities of a bean, whether 
as an event source or a target, you need to wire beans together. The 
BeanBox lets you do this. Once a bean is in the composition window, 


ous source-code examples. Fortunately, 
it is. The ObjectDraw sample application 
is the most instructive. It implements a 


LI ва View pa 


The BDK's BeanBox is a complete proving 
ground for JavaBeans. 


Draw; you can, for example, pick a rect- 
angle up, move it to a new location, and 
drop it. ObjectGraphics handles the oper- 
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you can select it and, through the 
window's edit menu, browse the 
event-listener interfaces that the 
bean implements. You can connect 
this event-listener interface to any 
other bean (which becomes the re- 
ceiver of the event) that implements 
that interface. 

It works like this: Select a bean 
in the composition window. This will 
become the event-source bean. From 
the menu, select the event-listener 
interface that you want to hook toa 
receiving bean. You also select the 
EventObject argument associated 
with this interface (the purpose of this argument will become clear in 
a moment). The BeanBox draws а rubber-band line that tracks the 
mouse. You then select the receiving bean (anchoring the rubber band), 
which causes the BeanBox to open adialog box showing the meth- 
ods in the target bean that can accept the event from the source bean. 
Which methods are compatible on the target depend on the Event- 
Object you selected back on the source bean. 

Pick the target method, and the BeanBox automatically creates, 
compiles, and loads what is referred to as an "event-adapter class? 
This is the actual plumbing that connects the source bean's event to 
the target's receiving method. Once this class is built, you can test the 
source and target’s behavior, verifying that the source event is properly 
handled by the receiving bean. 

The BeanBox also lets you test what are known as “bound proper- 
ties" A bound property triggers a PropertyChange event whenever 
that property is modified. Consequently, you can wire the property's 
eventto a target bean using much the same mechanism as described 
above. For example, a text-display bean could properly track the color 
of a rectangle-drawing bean. Whenever the rectangle's color prop- 
erty gets modified, the text-display bean is notified. 

Included with the BDK is a tutorial that guides you through the pro- 
cess of connecting button beans to the animated Juggling Duke bean 
(as shown in the screen above). This is worthwhile for getting a quick 
feel for how beans perform event-handling under JDK 1.1. More use- 
ful are the later examples in the tutorial that use an analogy of water 
flowing from sources to destinations through pipes and valves to illus- 
trate the dynamics of event management. 
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browsers. 


ics dependent on JDK 1.1 features would 
make it unusable in virtually all current 


moderately complex drawing application 
(or applet) that lets you create and manip- 
ulate any of the graphical objects sup- 
ported by ObjectGraphics. 

I discovered ObjectGraphics’ mouse 
support while experimenting with Object- 


WHERE TO FIND 


Applied Visions, Inc. 
Northport, NY 
516-754-4920 

fax: 516-754-1721 
http://www.avi.com 
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ation smoothly. 


Currently, ObjectGraphics is compati- 
ble only with Java systems based on ver- 
sion 1.0.2 of JavaSoft's JDK command-line 
development environment. (I used Object- 
Graphics successfully with version 1.0 of 
Symantec's Visual Café.) At the time of this 
writing, a spokesman for Applied Visions 
told me that the company was watching 
the market’s acceptance of JDK 1.1 close- 
ly and would consider updating to the 
new version if circumstances warranted. 
This is reasonable: Making ObjectGraph- 


I found working with ObjectGraphics 
to be straightforward, even though I ex- 
perimented with a late beta version of the 
package. Its price of $249.95 (with source 
code; $99.95 without) definitely makes 
it worth your attention if your graphics 
development goes beyond text boxes and 
buttons. O 


Rick Greban isa senior editor at Computer De- 
sign magazine and coautbor of The Client/ 
Server Toolkit (NobleNet, 1996). You can con- 
tact him at rickg@pennwell.com. 


Warehousing 
Opportunities 


Data warehouse 
projects can quickly 
turn into a maze 
without the right tools. 


Unix's 
Challenges 

Of course, you'll have 
to master Java, middle- 
ware, and the latest 

hot boxes. The surprise: 
strong demand 

for Windows/Unix 
integration. 
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INCREASE PRODUCTIVITY AND 
PROFITS WITH KINGSTON. 


Ы’ Kingston? is proud to announce 
the EtheRx" 100TX Fast Ethernet 
family. Affordably priced, the 
sleek 19" Rack-mountable EtheRx 8-port 
Fast Ethernet hub is compact and full- 
featured. Together with our EtheRx PCI 10/100 Fast 
Ethernet adapters they are a powerful and affordable 
solution, delivering up to ten times the performance of 
traditional Ethernet. 


Vly 
Uncompromised Performance And Value 
Qux Kingston combines efficient manufacturing with 
industry-leading components to create the most easy-to-use 
Fast Ethernet products available, at low prices that shake-up 
the competition. With QStart™, Kingston's GUI installation, 
configuration and diagnostic program EtheRx adapter installation 


Certified Compatibility ati 
Certified by leading Network [ae 


Deaigred (or 
ЫЈ 


ui 
Microso” 


Kingston's EtheRx Fast Ethernet hubs 
and adapters are designed to unleash the 
power of today's 32-bit Network Operating Systems. 
Plus, every EtheRx adapter comes with more than 
30 drivers for seamless integration for all popular 
network configurations. 


Unequaled Service And Support 

Kingston's networking products are individually tested to ensure 
years of worry-free operation and are backed by a lifetime warranty. 
Kingston's certified network engineers are just a toll-free call away, 


and all EtheRx networking products 5 t Y 
КІШ ЗОП 


are available to test free for 30 days, 


is as easy as a few mouse clicks. so call (800) 337-7039 today. 

For more information call Kingston at (800) 337-7039 (СУ; or look for us on the Net: http:/[www.kingston.com 
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How resellers can profit from data-warehouse opportunities. 


By David Baum 
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a Data Warehouse 


ata warehouses promise easy access to business data 

and a faster way to answer complex questions. How- 

ever, between the theory and practical use of a data 
warehouse lies a rocky road. This means danger for data-ware- 
house users and opportunities for resellers who can handle 
the architectural planning and extensive integration work nec- 
essary for successful implementations. 

What are these opportunities? Small reseller shops can find 
lucrative niche markets by specializing in individual pieces of 
adata-warehouse launch, such as designing data models or Web- 
enabling legacy databases. Larger resellers can win warehouse 
customers by constructing vertical solutions for retail, bank- 
ing, manufacturing, and other industry segments. The advan- 
tage here is that once a reseller solves the hard problems in the 
first implementation, it can repeatedly sell the solution to other 
companies in that industry segment. 

The large consulting arms of data-warehouse vendors sell 
everything from piecemeal development services to turnkey, 
packaged data marts. Take all three of these segments into 
account, and you'll find a market that will reach $6.9 billion by 
1999, according to the Gartner Group. 

Data-warehouse projects are sparkling reseller opportunities 
because they require many specialized skills to design, develop, 
and deploy. While shrink-wrapped warehouse solutions are 
beginning to reach the market, most warehouse efforts are 
still custom jobs calling for the integration of a wide range of 
hardware, software, and network components. The basic pieces 
include a data model, a warehouse server and applications 
servers, the middleware layer, a cohesive network infrastruc- 
ture, client-side analysis tools, data-scrubbing utilities, data- 
transport utilities, replication engines, and metadata reposito- 
ries. But don't let this laundry list intimidate you—the first 
five items are the key components. 


Modeling Data 

Data warehouses separate day-to-day data that production 
applications use fromthe historical data that strategic planners 
use to uncover new sales patterns or spot other trends that can 
boost business. Another difference: Data-entry professionals 


“Our real thrust 
with each data- 


warehouse 
initiative is to help 
companies identify 
the information 
that is truly 
important to them." 
— Rick Roy 
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DP 
B 
and applications update production data 
continuously, while data-warehouse 
applications refresh historical data at set 
times, usually during off-hours when net- 
work and CPU use are light. 

One of your first steps will be to decide 
how to store the data. Any relational 
DBMS (RDBMS), such as Oracle7, Sybase 
System 10, or IBM's DB2/400, can work as 
a warehouse repository. However, some 
organizations opt for multidimensional 
DBMSes (MDBMSes) designed for data 
warehousing, such as Oracle Express and 
Red Brick Systems’ Red Brick VPT. A tra- 
ditional RDBMS lets end users view data 
in two dimensions (e.g., by product and 
by region). With an MDBMS, you can 
lookat data in multiple dimensions (e.g., 
by product and by region over time). 

On another front, universal servers, 
from Oracle, Sybase, Informix, Com- 
puter Associates, and IBM (see “RDBMSes 
Get a Make-Over” and “Howto Improve 
RDBMsSes,” April BYTE), are object-rela- 
tional hybrids that store not only text but 
complex objects such as images, anima- 
tion, and sound. These RDBMSes are im- 
portant for companies that post multi- 
ple data types on Web sites. 

“The data warehouses emerging today 
can potentially support lots of data 
types in addition to text,” says Mike 
Thompson, MIS manager at Integrated 
Device Technology (IDT) in Santa Clara, 
California. “For example, we often have 
business-critical information arriving in 
fax format. We could scan these images 
and store them in a database with some 
kind of logic behind them.” 

Since 1996, Thompson and his col- 


leagues have been immersed in a project 
to constructa data warehouse for several 
areas of the company, including market- 
ing, sales, order processing, and finance. 
After buying a ready-made data model 
from Applied Data Resource Manage- 
ment (see the text box “Packaged Data 
Model: A Gift for Warehouse Develop- 
ers" below), the team went to work 
extracting data from production data- 
bases on a variety of host computers. 
They loaded the data into an Informix 
data warehouse that ran using a bank of 
SparcServers from Sun Microsystems. 
Next, IDT will deploy the warehouse 
applications on the company's intranet. 
IDT chose the Informix product for its 
standard universal-server capability to 
handle complex data and because it lets 
developers embed SQL statements in 
HTML documents, so Web users can see 
query results dynamically displayed. 
Donald DePalma, an analyst at For- 
rester Research, says such multimedia 
warehouses will soon be the norm. 


What's in the Middle 


Middleware connects warehouse data- 
bases and front-end decision-support 
tools. While standard database middle- 
ware can handle this task, specialized 
middleware for data warehouses is arriv- 
ing. Colin White, principal consultant 
at DataBase Associates International, a 
database and data-warehouse consul- 
tancy, says specialized warehouse mid- 
dleware can help companies monitor, 
track, and control access to warehouse 
data. "Users need to access data belong- 
ing to other departments for cross-busi- 


Planning and Implementing a Data Warehouse 


ness function analysis," White explains. 

Some middleware products, including 
Sybase IQ and Information Builders’ pop- 
ular EDA, offer copy management (also 
called data staging) to select, edit, sum- 
marize, combine, and load the data ware- 
house with information from operational 
databases. Quality-analysis programs and 
filters identify patterns and data struc- 
tures in the operational data. The patterns 
help summarize the data and construct 
views useful for analysis and reporting. 


Network Considerations 


Data warehouses typically imply a dis- 
tributed-data architecture, with bulk 
transfers of data during off-hours and 
heavy interactive querying at peak hours 
of the day. Without proper planning, 
the performance of the network can suf- 
fer. Here's where resellers can help. 

There are two primary methods for 
populating the warehouse with data: bulk 
downloads, in which the entire database 
is refreshed ona periodic basis, and change- 
based replication, where the system copies 
over just the changes. 

Transmitting only the changes puts less 
stress on the network but requires more 
complex programming to set up. Bulk 
downloads can heavily tax the network— 
a 20-GB database implies a 20-GB trans- 
fer—but such warehouses are easier to 
set up and maintain. 

In either case, warehouse architects 
must pay close attention to the frequency 
and scheduling of data updates (perhaps 
job-scheduling software is required). 
It's usually easy to determine the opti- 
mum time for refreshing the warehouse 


Packaged Dit Model: A Gift for Warehouse Lopes 


120D BYTE JUNE 1997 


dp urit Uer POOR d: 
El r bi am ry AL! IR d 
Es ert RE Lies i 
à E. Б, 
2 


Miser s or на erat hain 


cive your customers . . . 


Ether 


EtherPhone delivers a 
full range of PBX 
functions by adding low- 
cost cards and a PC- 
based server onto an 
existing corporate data | 
network infrastructure. 


Eliminates dedicated 
wiring, specialized PBX 
hardware, and customer 
telephone sets. 
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The Intranet PBX 


ELEMENTS 


Telephony-Server 


Central functions and resources: 
*  Extemal lines 

* PBX Кеше! 

* Voice Mail 

* Greeting Messages 

* Remote Administration 


Telephony Clients 
Internal extensions 


* Client GUI (MS Windows '95) 
standard telephone set 
connection (including function 
activation using DTMF keys) 

* External microphone and 
speaker or headset connections 
with full audio settings control 
for hands-free applications 


* Standard Ethemet network 
interface card (NIC) buzzer on 
board to produce user-defined 
distinctive ring types 


E-mail Us: 


FEATURES 


Full PBX functionality 


Internal and external calls "follow-me" 
Transfer 

Hold 

Camp 

Groups 

Conference 


Advanced telephony 


auto attendant 
voice mail 
music on hold 


open APIs for voice and control applications 
TAPI support management and administration 


Reliability 


phonet@shani.net 


Emergency availability in case of power 
failure 


Standard Ethernet interfacing and 
protocols (TCP/IP) 


Conforms to telecommunications 
standards (FCC, ITU-T) 


Plugs into a standard PC ISA slot 


MODULARITY 


Incremental channel capacity increase 


Add additional client stations one at a time 
add trunks in 4 analog line increments. 


Capacity 


16 simultaneous calls per Ethernet 
segment (10MB)- represents as 
many as 100 client stations. This 
number is significantly higher-many 
hundreds of client stations-when 
using fastor switched Ethernet. 


Interfaces 


4 analog interfaces per card; as many as 4 
cards in one unit (16 trunks) loop start; 
ground start 


Calling line identification (CLI) 

ОТМЕ generation and recognition 

Call progress analysis 

Metenng pulse detection for billing 

applications 

з service even when file server 
S 


Visit Our Web Site: http:/Avww.phonet.co.il 


Phone: ++972-9-8502133 Fax:++972-9-856 7432 In U.S.A Tel: 610 239 0803/ 270 0924/5/6 Fax: 610 2399308 
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with new data, such as following a billing 
or sales cycle. 


Browser Access 


The final piece of the data-warehouse 
package is end-user access. Increasingly 
today, that means a Web connection such 
as the one Rand built when it linked a data 
warehouse and an intranet-based report- 
ing system called Oasis. Rand, a nonprofit 
research firm, helps organizations de- 
velop public-policy strategies. 


Planning and 


Implementing a Data Warehouse 


“Instead of having a copy of ware- 
house-reporting applications on every 
desktop, users can access server-based 
versions through their Web browsers,” 
says Ken Krug, a treasurer at Rand. “This 
streamlines electronic access to corpo- 
rate financial and man-power data.” 

Rand created Oasis on top of the Ora- 
cle7 database and Oracle Project Ac- 
counting software. Andersen Consulting 
helped with the initial financial-software 
selection. Oasis incorporates statistical 


and project-accounting programs built 
using the Oracle software in conjunction 
with Microsoft Excel and Netscape Web 
Server. Every two weeks, data from 
Oracle Project Accounting flows to an 
Oracle? data warehouse that Rand uses 
to generate dozens of ad hoc reports. 
Phase 1 of Oasis includes 45 reports 
accessible via the company’s intranet to 
help users track the thousands of simul- 
taneous projects and tasks ongoing at the 
organization. These reports are available 


GIE Jump-Starts Beta Marts 
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Dee marts area hot trend Builders to Jes Tee | 
services and anintegrated setof | 


among data-warehouse | 

. developers because they can 

| quickly deliver results. Unlike 

. entérprise-scale warehouses, 


__ which support many depart- · 
. meütsandbusinessgroupsinan - 
. organization, data marts are sin: -Methodo 
. gle-subject warehouses that are- by Earl Hadden, a pragmatic . 
approach to. warehouse imple- | 


. designed for individual grolips 


E and specific business units. 


“Each successive data mat 


| ai are integrated into a cohesive - 
` datawarehouse? explains Roger | 
_ Copeland, administrator of new- 
technology at GTE Supply, a divi- 
_ sion of GTE in Irving, Texas. GTE _ 
. Supply provides telecommuni- 
. cations equipment to GTE as a 
. whole, as well as to other major 
. telecommunications companies. 
When it realized what a large 
undertaking data-warehouse | 
. development requires, GTE Sup- 
ру soughthelp from experienced — 
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DATA IN 
MANAGEABLE BITES 


Î € Data marts allow for 
incremental development 
and rapid deployment. 

§ € Data marts reduce 
E dependency on network 
services. 
Ф Data marts improve 
1 performance by storing 
data closer to users. 
* Data marts use relatively 
low-priced hardware and 
software. 


i Source: 
IM DataBase Associates International 
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tools for applications develop- 
ment, data access, data trans- 
formation, data migration, and 


“mentation and design. - 


“The IWM encourages a | 
/ "builds: onthe previous ones, and — phased construction: process | 
that achieves results quickly,” | 


GTE's Copeland says. “Сот- 
“panies begin. with small, man- 
ageable pieces. t Each increment 


provides tangible business value 


апаа demonstrable return оп 
investment" 

СТЕ Supply's first four data 
marts-currentlytotaling 20 GB- 


handle purchasing, inventory, 


forecasting and planning, and 
measurement. Payback on each 


datamartis expected withinafew | 
months. (The company declines | 
40. say t how much the four data 
Б marts castto launch) | 
Ош developers. are getting. | 
` more efficient, reducingthe cycle. | 
‘time with each data mart,” 
Copeland says. “The fi rst data | 
` marts were delivered in about 90 

| days apiece. By the end of this 
year, we expect to be delivering _ 


new increments in 60 days or 


less? - 


If you're a reseller looking to 
cut data-mart developmenttime, 


. check out packaged solutions © 


from the SAS institute, Platinum 
Technology, Prism Solutions, 
Sybase, or Information Builders. 
Packaged offerings typically 
include the database itself, mid- 
dleware, front-end decision-sup- 


eporting.GTE Supplyalsoused: | 
the Incremental Warehouse | 
gy WM), pioneered 


The first data 
mart took 90 
| days to roll out. 


| Purchasing 


ow v 


port E daa ening tools, and 
data-extraction tools. Some 
packages include usage-analy- 
sis tools and query governors as 
well. . : 
Taking packaged data martsa 


step further, some vendors are 


starting to work with VARs to 
release packaged data marts tai- 
loredfor specific vertical markets. 
Such solutions include not just 
the bundled warehouse hard- 


ware and software products but 
also data models, data-extraction 


scripts, and prewritten queries - 


and reports designed for target 
industries such as financial ser- 


vices, retail, and manufacturing. - 
Such offerings are particularly _ 
attractive to customers because | 
80 percent of the development | 
 workhasalready beén done, The. 


last 20 percent? That'stheniche - 


that VARs and resellers hold onto. 
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ы PETERS > >> = | y А s Upgradeable... 
Casa € n y A * CPU, display, RAM up to 128MB 
TL all upgradeable 
NESEY Customizable... 


• Configure-to-order and system solutions 
Made In USA / ee Certified. 


ssfieldworks 


Call for detalis. 


Integrators, VARS, OEMs welcome. 
For application examples, visit our Web site or call: inc. 
Sales: 1-888-FIELDWORKS (343-5396) / www. field-works.com Rugged Computer Solutions 
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E hosts the production and ware- 
` house databases. An application 
: tier hoets the front-end decision- 


Planning and Implementing a Data Warehouse 


Architectural Distinctions 


| ра е tools. - 

More complex data ware- - 
houses usea three-tier archi- 

tecture with a separate middle- - 


ware tayer for data access and 


translation. The first tier is the - 


ч, = 


host CPU, which is genase to. 
real-time, operational data pro- _ 
| cessing. Thesecondtierisasep- 
` arate warehouse server opti- 
> mized for query processing, 


_ analysis, and reporting. The third 


"ier is the desktop application 3 
layer, which handles decision. 
support and the. graphical pre- 


sentation of data. As dataware- _ 
houses go on-line, the oe | 


canalso bea Web servar: 


Data-Mart IEEE 


A simple two-tier 
data mart places 
the warehouse data 
on the same server 
as the production 
data. The data mart 
queries might even 
execute against the 
production data. 


anytime at all via Netscape Navigator. 
À new generation of decision-sup- 
port tools is helping VARs build next-gen- 
eration applications, such as MicroStrat- 
egy’s DSS Web, an analytical engine for 


A distributed data mart is far more 
complex, since the client can perform 
analysis across data marts and servers. 


translating user queries from Web 
browsers into an optimal SQL execution 
plan. Other products in this category 
include Oracle Express Server, Informa- 
tion Builders’ WebFocus, Seagate Soft- 


WHERE TO FIND 


Business Objects 800-332-4636 

Cupertino, CA http://www.digital 

NADA АД .com 

http://www 

.businessobjectscom Information 
Builders, Inc. 

Computer Systems New York, NY 

Advisors 800-969-4636 

Woodcliff Lake, NJ http://www.ibi.com 

201-391-6500 Informix 

h * 

POMMES iSo FARIA 
B00-331-1763 

DataBase Associates — http://www.informix 

International com 

M ^ 

Pei tech IQ Software 

http://www.dbaint Norcross, GA 

pu 800-458-0386 

| http://www.iqsc.com 

cone Equipment MAI Data Services 
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800-442-6861 


800-236-3282 
http://www.midata http://www.platinum 
com cam 
MicroStrategy, Inc. Prism Solutions 
Vienna, VA Sunnyvale, CA 
703-848-8600 408-752-1888 
http://www http://www.tandem 
.microstrategy.com com 
Oracle Corp. Red Brick Systems 
Redwood Shores, CA New York, NY 
B00-392-2999 800-777-2585 
http://www.oracle http://www.redbrick 
com com 
Pioneer Electronics Sybase, Inc. 
Cleveland, OH Emeryville, CA 
800-657-0168 800-879-2273 
http:;//www.pios.com http://www.sybase 
m 


со 
Platinum Technology 
Oakbrook Terrace, IL 


Production 


5. 
é 


ware's Crystal Reports, BusinessObjects’ 
soon-to-be-released Darwin, and IQ Soft- 
ware's IQ LiveWeb. 


Expanding Opportunities 
The Internet's flexibility as an informa- 
tion-delivery vehicle and the growing cul- 
tivation of corporate data will continue 
to mean much custom development work 
for resellers. Even in an era of shrink- 
wrapped solutions, each data warehouse 
requiresaunique architecture and includes 
a specific set of business requirements. 
“For us, it comes back to what's best 
for our customers," says Rick Roy, vice 
president/information products division 
of reseller M&I Data Services. “Our real 
thrust with each data-warehouse initia- 
tive is to help companies identify the 
information that is truly important to 


them." E 


David Baum is a freelance technology writer 
residing in Santa Barbara, California. You can 
reach him at dwbaum@silcom.com. 
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DPT RAID Controllers and Subsystems provide the ultimate in comprehensive 
RAID solutions. Here are a few reasons why we say DPT RAID RULES. 


“stellar performance” 
-Tom Stearns, LAN Times, November 11,1996 | 


"the best performance and reliability" 
-Tim Parker, SCO World, February, 1997 


PERSON 


I | 
uw 


"well-designed management software" 
-Vic Cutrone, Computer Reseller News, December 9, 1996 


“We wrote the book on RAID.” DPT has been developing and 
selling RAID products for PCs longer than anyone else. 
Our understanding of the technology is evident in the 


quality products we produce. 


| 
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Call us or access our Web site for information about DPT products. T 
We'll not only send you information about our products, we'll also give you ЖЕ; 
access to many of the articles quoted above and a free copy of our “RAID 2% 
and SCSI Technology Papers"— your best source for information on this ЖОЕ 

important technology, direct from the SCSI and RAID authority, DPT. 


DPT 1-800-322-4978 


Come See us at PC Expo Distributed 


June 17-19 in New York NP Кышы? 
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кош vagns Sme МЎ = e [Fir ТЕ 4d T 20; 
[ял ы [73 


~ ee LINUX 


89705 


140 Candace Drive, Maitland, FL 32751 * Tel: 407-830-552 2 Fax: 407-260-6690 © sales@dpt.com ° http://www.dpt.com 
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Power Configuration: 
166 MHz MMX CPU 
32 Megs RAM 
$3,895 MSRP 


30Unt 


Blistering Speed 
Raw Po 


City of Industry, CA - Sceptre Technologies 
Soundx 4500 notebook computer will begin s 


BL 


ping in April 1997. The S4500 is not just an upgrade 


to Sceptre’s already feature-loaded Soundx 4000 
but a substantially new machine from the case in. 
Among the features carried over from the previous 
model are the large and brilliant 12.1" TFT display, 
the 128 bit NeoMagic graphics accelerator, smart 
lithium-ion battery, and the modular design. 
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An interesting feature of the NeoMagic 
graphics accelerator is that it carries its 
one MB of video memory on board the 
graphics accelerator chip, a scheme 
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Call 800-800-8546 
to find out how. 
| E In Canada 
ev Call 800-788-2878 
June 17-19 Booth 3062. 1-800-788-2878 
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l. RemoteServ/IS*. (ri-mot-sur vis) That's what it does. 


2. Of course it's fast. Betcha it's faster than whatever you re using for dialup... 


and my dad can whip your dad, so there. 
3. About 80 pounds. 
Sure, it's multiuser. Yes, its multiprocessor and yes, it has multimodems. 


No, it's not multicolored, that's Dennis Rodman’s trip. 


4 
9 
Oops,...not ArcNet. We had to draw the line somewhere. 
. Bust your beeper. Redundant hardware with clustered software for total uptime. 
No more 2 a.m. wakeup calls from some ticked-off sales guy. 
/ Drives editors crazy...[s it a com server or an app server? The answer... yes”. 


We're talking “access envy" on a major scale. 


. Compatible with almost everything. RAS", Connect", Shiva's stuff. 


9 Yeah, it looks like our NT Server", IntraNetWare™, and ReachOut™ systems, 


but it’s way different. 
10. We'd give you all the details, but wed have to transfer our bank account to 
this magazine.to buy that much ad space. Just call 1-800-953-0136. 


They ll answer the rest of your questions. 


“Hint: /IS stands for Integrated System. We were gonna name it LoadBalancedClusteredApplicationServer, 
but some German outfit already had it trademarked. 


IECUDIX 


Cubix Corporation, 2800 Lockheed Way, Carson City NV 89706-07 19 USA Tel (702) 888-1000 Fax (702) 888-1001 http//www.cubix.com 
Cubix Corporation Europe Ltd., One Hunter Road, Kirkton South, Livingston, Scotland EH54 7DH 
Tel (44) 01506 465065 Fax (44) 01506 465430 France Tel 05908114 Germany Tel 0130815193 


АЛ product nares menboned ore trodemorks or regrstered trademorks of ther respective owners. 


Circle 365 on Inquiry Card (RESELLERS: 366). 


PHOTOGRAPH: ERIC MILLETTE © 1997 


Will you profit from these four make-or-break technology trends? 


By Cate T. Corcoran 


Four Challenges Every 
Unix Reseller Must Face 


El ou can’t be a successful reseller if you don’t thrive 
on relentless technological change. No group under- 
stands this better than Unix resellers, who must grap- 

ple with new technologies while managing some of the larg- 
est and most complex projects in the business. Handle change 
well, and innovations in software and hardware will open up 
new business opportunities and help you improve customer 
service. Stumble over change, and you might begin searching 
for a new career. 

What are the key challenges facing Unix-oriented resellers 
for the next six months? After talking to a number of firms 
that manage projects throughout the U.S. and Europe, I found 
that four categories rise to the top: Unix/Windows NT inte- 
gration, advances in Unix middleware, Java, and growing hard- 
ware sophistication. Let's look at each challenge separately. 


Challenge #1: Unix/NT Integration 

NT is becoming a force for Unix resellers to contend with as it 
makes greater inroads into the realm of desktops, departmen- 
tal servers, and database servers. But while faster Pentium pro- 
cessors are helping NT break into more large organizations, 
customers are also demanding bigger systems with fast response 
times, which is where Unix comesin, according to Marvin Rich- 
ardson, chief technical officer for MCI Systemhouse (Atlanta). 

Forexample, American Management Systems (AMS, Fairfax, 
VÀ) uses Unix systems on the back end for large-transaction, 
high-volume databases. In some especially large installations, 
AMS uses Unix servers as a middle tier to integrate front-end 
clients with legacy systems on the back end, says Jim Sim- 
mons, vice president and director of the AMS performance and 
testing lab. 

AMS created a call-handling system for Airtouch Cellular 
(Walnut Creek, CA), for instance, that uses Sun servers in the 
middle for transaction routing and middle-level processing with 
a Sybase database. Although most of AMS’s clients choose a PC 
front end, Airtouch picked a Smalltalk application with a new 
business process. The GUI runs on Unix workstations and works 
with Airtouch’s legacy applications. 

Simmons says NT also supports X Window System terminals 


Applications written 
for intranets will 


talk directly to 
CORBA clients 
without using HTTP. 
“It provides a 
cleaner and more 
efficient way to 
build distributed 
object applications.” 
— Mark Interrante 
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D 
a 
in Unix shops that want Windows ap- 
plications but don't want to buy full-fea- 
tured PCs. An NT box with several Pen- 
tium Pro processors can support 20 to 30 
X terminal users running e-mail, Word, 
and other PC applications. Forthcoming 
network computers will also have X ter- 
minal capabilities built in, so users will be 
ableto run X, Unix, and Java applications 
from a Unix server, Simmons adds. 

But the relationship between NT and 
Unix isn't alwaysso cooperative. One ex- 
ample: NT is squeezing Unix out of the 
loop when some resellers use Back Office 
to move data from an AS/400 server toa 
PC, particularly in data-warehousing ap- 
plications. With so much emphasis on NT 
these days, customers are frequently ask- 
ing resellers to connect new departmen- 
tal NT servers with existing enterprise 
Unix servers. This is fairly easy, since both 
OSes support telnet, FTP, and TCP/IP. 

However, David Shaw, an associate 
with Perot Systems (Dallas), wishes that 
NT would support NFS but doesn’t think 
Microsoft will make it happen. Many 
DBMSes, including those from Oracle and 
Sybase, talk to applications servers run- 
ning on NT, says Shaw, who specializes 
in document-imaging and work-flow 
systems. He adds that any connectivity 
achievable in a Unix-to-Unix installation 
is also achievable in an NT-to-Unix sys- 
tem, thanks to third-party software. 

Surprisingly, what integrators refer to 
as "NT tools" are becoming increasingly 
useful for integrating NT, Unix, and main- 
frame systems. For example, Back Office 
is fairly easy to connect to Unix, asserts 
Dave Backstrom, who handles technical 
and sales support for Vital Integration 
Solutions (Des Moines, LA). The compa- 
ny also uses SNA Server (a part of Back Of- 
fice) to connect Unix to mainframes and 
frequently uses NT as the connection be- 
tween Unix and the mainframe. 

“The tool sets are there to put Micro- 
soft applications on the front end and to 
hook in ties to a back-end system,” ex- 
plains AMS’s Simmons. However, one in- 
convenience of Unix/NT integration is 
that tools often ship for NT and Windows 
95 before they support variations of Unix. 
Thus, features in some tools often sup- 
port the NT and Unix environments in- 
consistently, 


Challenge #2: Middleware 


Unix resellers need to get disparate sys- 
tems working together at a high level 
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as some clients request a single GUI to 
front myriad systems and other custom- 
ers move to complex applications, such 
as data mining. At a lower integration lev- 
el, there’s always the familiar problem of 
making disparate systems work togeth- 
er over a network. 

As a result, resellers that specialize in 
Unix spend much of their time connect- 
ing Unix to legacy systems at the high 
level and to PC desktops at the low level. 
They use almost every technique imag- 
inable to transform data into the neces- 
sary format to get it out of, or into, any 
platform a customer might happen to 
have. Screen scraping, SQL calls, and mes- 
saging can all be found in a good integra- 
tor's bag of tricks. 

Thankfully, over the past few years, the 
market has matured to the point where 
resellers no longer must write their own 
middleware for every project. They say 
they're almost always able to use some- 
thing off the shelf, occasionally rweak- 
ing it to map to an odd platform or two. 
Many resellers also expect Common Ob- 
ject Request Broker Architecture (COR- 
BA)—along with Distributed Compo- 
nent Object Model (DCOM) and OLE— 
to replace industrial-strength middle- 
ware, such as CICS, IBM's MQ Series, and 
Tuxedo, over the next six months or so. 

Another big change in middleware 
comes in the Internetawareness that ven- 


_ Problem: Margins | for Unix hardware are becoming E 
se Бел systems become more e common in 


dors are adding to their products to let 
integrators tie back-end systems into Web 
sites and corporate intranets. For exam- 
ple, Federal Express's Web site, which 
helps customers track packages, actual- 
ly initiates CICS transactions in response 
to Internet events, according to Mark 
Interrante, a manager with Deloitte & 
Touche Consulting Group (Wilton, CT). 

There are as many ways to exchange 
data as there are incompatible systems. 
For instance, Perot Systems' Shaw uses 
FTP software running on a mainframe 
to transfer files back and forth between 
the mainframe and Unix boxes. He has 
also used NFS to get images off Unix file 
servers, since many of the applications he 
installs cache them there. Perot Systems 
chooses document-management and 
work-flow applications with an API or 
toolkit that makes it easy to talk to a Unix 
server from a PC environment if the PC 
network is running a Visual Basic or Pow- 
erBuilder application. (The application 
has to be written to the API or the tool- 
kit.) And Vital Integration has worked 
frequently at writing SQL interfaces into 
the mainframe that strip out data and 
bring it into a smaller RISC box running 
Unix or NT. *Often we just rewrite part 
of an application and use SQL to dump 
data back and forth," Vital Integration's 
Backstrom says. 

Sometimes integrators find they need 
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"Xi dominated our annual review with superb adire ce" 

(Art Liddle, CADalyst April 1997). 

Xi Computer Corporation consistently delivered the fastest 2D & 3D CADalyst Benchmark Index from 1992 to 1997. 
Throughout these six years, Xi perfected the PC Architecture to reach the most powerful and cost effective line of 3D 
CAD Workstations on the market. Performance is not the only factor Xi considered to be important. Quality, Reliability, 
Technical Excellence and... Price, make Xi Computer a winner, year after year. Today Xi is raising the performance level 
once again, for the industry to follow. Using the newest Intel " Pentium" II Processor with MMX™ Technology (Klamath) 
Xi Computer Corporation introduces an "Xi-ting" line of extremely powerful CAD Workstations and Network Servers. 


Model Xi MTower™ 2D 


==] Main Application 2D CAD Drafting/Graphics 
$ 2,499 200MHz 512KBC 


Xi Computer Corp. - Intel Pentium Processor 
980 Calle Negocio - 32MB EDO RAM exp. 128MB 
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Xi МТомег" 3D 


3D CAD/Animation/GIS 
$3,099 200MHz 512KBC 
$ 3,199 200MHz 256KBC 


$ 3,999 266MHz 512KBC 


- Intel Pentium Proc. dual capable 
-32MB EDO RAM exp. 768MB 

- 3D S3 Virge VX 8MB VRAM 

- 4.3GB 8ms Ultra Wide SCSI-40 
- 17" Opti. Viewsonic .26dp 1280 
- Xi 10Bays Mid-Tower 250W UL 


Fax:(714}-492-6571 - MS" Windows"95, 16xCD-ROM -MS Win. NT 4.0, 16xCD-ROM 


Opt. Bestseller SW: Vibrant Soft Engine 7.x, MS Office PRO 97,30 Studio MAX. Monitor Upg.: 20/21" Viewsonic $ 749/$ 1,078 
3D Video Upg.: Symmetric Glyder MAX 8MB $ 329, Dynamic Oxygen 102/402 8/32MB $ 419/$ 2649, Accel Graph. Pro 1000 
$.899, Intense 3D 1000 $ 2,299. Multimedia Kit: Wave Table 32 Sound Card, Altec Lansing ACS45: 2 Spk + SubWoofer $ 99. 


Xi Certified for AutoCAD, 3D Studio, Pro/E & I-DEAS. We custom configure from 100+ 
options to match your application and your budget. Business Lease fr 


И xi Call: 1-800-432-0486, http://www.xicomputer.com 
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Network & WEB Server 
$3,699 200MHz 512KBC 
$3,799 200MHz 256KBC 
$4,599 266MHz 512KBC 


- Intel Pentium Proc. dual capable. 
- 32MB ECC Parity exp. 1024MB 
- 2MB Video, Opt. RAID Control. 
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Intel, Pentium and the Intel Inside logo are registered trade marks and MMX ure trade marks of Entel Corporatic m. MS, Windows and Windows NT, are registered trade mark of 
Microsoft Corporation. Xi and the Xi logo are registered trade marks & MTower, NTower, NetRAIDer and NetServer are trade marks of Xi Computer Corp.. Price do not include 
shipping and are subject to change without notice. For more details about warranty and service call or write to Xi Computer Corp. Not responsible for typos. Copyright (c) 1997 Xi 
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to write custom code to map data cor- 
rectly between disparate systems. “If a 
system or a package has its own data 
model and has to integrate with a whole 
bunch of legacy systems, there’s no tool 
that can map everything from Unix to a 
mainframe environment,” explains Prem 
Mehra, an associate partner with Ander- 
son Consulting (Chicago). Application 
tools are playing more ofa role in this are- 
na. For instance, IBM's Data Propagator 
takes information from the mainframe 
side and pushes the changes out to Unix. 
CORBA is already finding its way into 
products, and it is being rapidly adapted 
by integrators, who believe it will ease 
the job of developing complex, distrib- 
uted applications. Tivoli, for example, al- 
ready uses a CORBA-based infrastructure 
to send messages. Also, Netscape has li- 
censed the Internet Interoperable Object 
Protocol (IIOP), a lighter version of COR- 
BA, and plans to bundle it with the next 
version of Navigator. That alone means 
there will be several million CORBA cli- 
ents by the end of the year, so applications 
written for intranets will be able to talk 


directly to CORBA clients without using 
HTTP. “It provides a cleaner and more 
efficient way to build distributed object 
applications,” Deloitte & Touche’s Inter- 
rante says. 

DCOM and OLE are not likely to be dis- 
placed by CORBA, if only because they're 
bundled into Microsoft products. Prod- 
ucts that bridge the technology between 
the two, such as Digital Equipment’s Ob- 
ject Broker, are likely to become impor- 
tant, according to MCI’s Richardson. 


Challenge #3: Java 


One of the biggest changes that resell- 
ers—and everyone else—are currently 
dealing with is a new development lan- 
guage: Java. Many Unix resellers say they 
are excited about using Java to write ap- 
plications that will run anywhere, even 
without a browser interface. Many re- 
sellers are already using Smalltalk to do 
the same thing but plan to switch to Java 
or combine the two. (Smalltalk, like Java, 
runs ona virtual machine andis therefore 
platform independent.) 

But because Java applications require 
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something fell. apart."— Jim Simmons _ 


dards, : and platforms, In the 
meantime, resellers rely on 
platform-specific products, 
sch their own judgment and ex- 
3 perience, and occasionally 
a custom program for full- 
me emg. 


Four Challenges Every Unix Reseller Must Face 


less memory than Smalltalk applications, 
Java allows resellers, such as Deloitte & 
Touche, to distribute more processing on 
the client side and enable more interac- 
tivity, Interrante says. Resellers will also 
save time by not having to port an ap- 
plication to all customer OSes, and they 
will be able to deploy applications more 
quickly, more easily, and more frequent- 
ly by putting up the latest copy ona serv- 
er. Nobody will have to figure out what’s 
on a user's machine, update drivers, and 
then install one big new release, Inter- 
rante explains. 

Version 1.1 of Java, which Sun is releas- 
ing this quarter, has eliminated the bugs 
in 1.0 and is ready for some of Deloitte & 
Touche’s clients, Interrante says. It’s more 
reliable, has more GUI features, has more 
flexible security, and offers better data- 
base connectivity, he adds. 


Challenge #4: Hardware 


Prices for Unix hardware continue to 
drop as many Unix systems now run on 
Intel boxes rather than costlier RISC ma- 
chines. This leads a few resellers to wor- 
ry that hardware will soon become a 
commodity with little opportunity for 
value-added business. But others view 
hardware commoditization as an oppor- 
tunity for them to devote more time to 
other matters, such as creating applica- 
tions to support new business processes. 

Atthe other end of the hardware spec- 
trum, many integrators are excited by 
nonuniform memory access (NUMA), the 
architecture that combines symmetric 
multiprocessing (SMP) with the scalabil- 
ity of massively parallel systems. Perot 
Systems and MCI have pilot NUMA sys- 
temsin place, one from Pyramid and one 
a four-way Pentium box running Sequent 
Unix. Both companies say the NUMA sys- 
tems offer better performance than SMP 
systems. 


Better Service 


In the end, Unix-oriented resellers who 
embrace change see a refreshing break 
from the world of minuscule hardware 
margins and custom middleware devel- 
opment. What’s left is the fun stuff: cre- 
ating better, more ambitious applications 
for their customers. E 


Cate T. Corcoran isa freelance writer who spe- 
cializes in Unixandother technologies for large 
corporations. You can reach her by sending e- 
mail to ctcorcoran&aol.com. 
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Centralize Your 


CD-ROMs 


oday the CDis inarguably the 
most popular medium for 
applicationsand data distrib- 
ution. Immune from the va- 
garies of magnetic media, the CD's du- 
rable nature makes it a natural choice 
for long-term data storage. Data distrib- 
utors use CDsto hold, inaddition to soft- 
ware, periodicals, legal and medical data- 
bases, government regulations, catalogs, 
and reference materials. 

As more applications and data are de- 
ployed and distributed on CD, network 
administrators must step up to the chal- 
lenge of sharing these resources effi- 
ciently within corporate workgroups and 
across the enterprise-network environ- 
ment. One solution is networked CD- 
ROM servers, which are the focus of this 
month's Lab Report. 


Defining the Field 

We asked manufacturers to provide a 
stand-alone server providing support for 
Windows NT and NetWare and contain- 
ing from seven to 14 internal 8X-to-12X 
CD-ROM drives. The systems had to be 
configured for a 10Base-T Ethernet net- 
work. We set an arbitrary maximum cost 
of $20,000. We excluded nonindepen- 
dentserver solutions and jukebox systems 
that don't keep data constantly available 
on-line. 

The six systems that we tested come 
from manufacturers who specialize in 
CD-ROM server solutions: Boffin, Excel 
Computer, Micro Design International 
(MDI), Microtest, Microtest Enterprise 
Group, and TAC Systems. During our 
evaluation, the measured performance 
of these systems ranged from superb to 
unacceptable. We exercised them when 


T 
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serving single clients as well as multiple 
clients in a heavy-traffic environment. 
Four of the systems, the Boffin 7 Bay 
Tower, MDI CD-Express Connect, Mi- 
crotest DiscPort Tower-7, and TAC Sys- 
tems HotSwap LanRedi TowerDrive, are 
non-PC servers. Each is built around a 
smart SCSI-to-Ethernet interface that con- 
tains all the hardware, software, and pro- 
cessor power required to perform as an 
independent file server with few or no 


SPAESBEST 


CD-ROM SERVERS 
Microtest DiscPort 
Enterprise Server 

This was the outstanding performer in 

our tests, although we down-rated ita 
bit for its poor documentation. But note - 
that you'll pay a luxury-level price (almost 
double that of the next-least-expensive 
unit) for this high-speed CD server, and 
you might be just as satisfied with a less- 

expensive but slower alternative. 


external components. Theunits from Bof- 
fin and TAC Systems use implementa- 
tions ofthe AxisStorl'oint CD-ROM serv- 
er controller. The two devices from MDI 
and Microtest use proprietary designs. 

Theother two systems are builtaround 
more conventional Intel Pentium systems 
and come complete with system board, 
memory, hard disk, network interface 
cards (NICs), and video subsystems. To 
this the manufacturers add all the soft- 
ware and hardware needed to create a sys- 
tem that can serve CD-ROMs. 

We were unable to get two addition- 
al systems that we received to run. One, 


These CD-ROM servers 
pump up your network's 


data delivery. 
By BYTE Editors 


a Cutting Edge CDPowerServ, was con- 
figured for NetWare, but not Windows 
NT; the NetWare software was inopera- 
ble. Our attempt to install and configure 
NT—despite consultation with Cutting 
Edge and its network software supplier, 
Ornetix—was unsuccessful. 

We also passed on a Plextor PlexServ- 
er NT system. The device arrived with 16 
MB of RAM, which Plextor said was the 
standard configuration for the unit. The 
software that Plextor provided, however, 
clearly states that it requires a minimum 
of 32 MB to run. As received, the system 
would boot but was unable to run any 
benchmarks. 

Setup of the MicroTest DiscPort Tow- 
er-7 was problematic. The provided soft- 
ware did not work, but we were able to 
set it up using a separate PC as a server. 
And the TAC Systems HotSwap LanRedi 
TowerDrive ran two of our three perfor- 
mance tests but could not complete the 
full set. TAC tentatively attributed the 
cause to a problem in the firmware on the 
Toshiba CD-ROM drives. 


(Dis)Economies of Scale 


The need for shared access to CDs gen- 
erally occurs first at the department or 
workgroup level. Most existing net- 
worked PCs don't have CD-ROM drives. 
And whilethe price for an individual CD- 
ROM drive is relatively low, equipping 
each workstation ina department or work- 
group with its own drive is not cost-ef- 
fective. A multiplicity of drives implies too 
many copies of applications, data disks, 
and license agreements. 

As deployment naturally evolves to the 
enterprise level, other problems crop up. 
Logistics aside, the massive distribution 
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NETWORK INTERFACE CARD, 


BACK PANEL 


of CDs is proscribed in situations where 
data is updated frequently or security is a 
concern. Networked CD-ROM drives, by 
comparison, incur lower hardware and 
software costs and eliminate the need to 
retrofit each PC in a workgroup. 


One Goal, Many Paths 


Network administrators everywhere must 
solve several concurrent problems. They 
must give access to data to many users over 
a network. They must serve an increasing 
number of discs. And, on the practical side, 
they must keep administration and con- 
figuration chores to a minimum. Several 
different solutions are currently used. 
One common method of networking 
CD-ROM drives is simply to attach them 
directly to an existing file server. This so- 
lution requires a file server that has suffi- 
cient processor and memory resources 
available. This works well for single-pro- 
tocol workgroups where administration 
is located close to the server hardware. 
Another solution, the peer-to-peer ap- 
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proach, is common in the Unix world. 
Software loaded on each workstation 
communicates directly with networking 
software loaded on a dedicated CD-ROM 
server. Using existing workstations in 
this way makes for a cost-effective solu- 
tion. But the client software consumes re- 
sources on every workstation and creates 
additional administrative chores. 

Athird solution, using a dependent CD- 
ROM server, lets you connect a series of 
CD-ROM drives or a tower unit anywhere 
on the network. Although the dependent 
server has no direct connection to its su- 
pervising PC, it still requires a software 
module on the server to control it. The 
main disadvantage of this approach is 
that CD-ROM requests must travel twice 
on the network—once from the client to 
the server, and again from the server to the 
CD-ROM tower. 

A high-performance, low-impact solu- 
tion can be obtained using an independent 
CD-ROM server that connects directly to 
the network and operates without the aid 
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CD-ROM DRIVE 
(preferably hot-swappable) 


illustration based on Micro Design 
International's CD-Express Connect 


ofany file server. The CD-ROM server con- 
tains its own software and hardware, does 
not tax other file-server resources, and 
communicates directly with clients. 

Because an independent CD-ROM serv- 
er appears as a true file server to the net- 
work, it doesn't require you to load spe- 
cial software onto clients, thus eliminating 
the need to distribute, configure, and up- 
date the clients. Adding an independent 
CD-ROM server to the network is quick 
and easy, requiring only standard network 
OS management utilities. Some indepen- 
dent CD-ROM servers offer support for 
multiple protocols. A single server, for ex- 
ample, can operate simultaneously in Net- 
Ware, Windows, OS/2, Unix, and Web en- 
vironments. 
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t'shard to make blanket state- 
ments about CD-ROM server 
performance. In heavy-traf- 
fic environments, CD-ROM 
servers that can single-handedly fill the 
Ethernet pipeline spend much of their 
time waiting for opportunities to trans- 
mit their data. But when the same small 
amount of data must be read repeatedly 
by various clients, cached performance 
is a more important consideration than 
total throughput. 

The clear leader in our testing, both in 
the PC-based server category as well as 
overall, was the Microtest DiscPort En- 
terprise Server. Not only did the DiscPort 
Enterprise turn in the most impressive 
results in all three of our data-delivery 
tests, it also ranked highest in the num- 
ber of features offered. The device'slack 
of adequate documentation, however, 


SERVERS 


lowered its usability score to somewhat 
below average. 

Although it couldn’t match the perfor- 
mance of the DiscPort Enterprise, the 
Boffin 7 Bay Tower nonetheless turned 
in top marks in the non-PC server cate- 
gory. Its data throughput never exceed- 
ed about 60 percent of that of the Disc- 
Port Enterprise, but it was impressively 
consistent. Given its easy setup and bar- 
gain price, the Boffin? deserves a serious 
look for all but the most performance- 
critical applications. 


Serving Data 


In the uncached data test, we measured 
how fast each CD-ROM server could sat- 
isfy a unique request froma single client 
for a sequential file read from a single 
file on a single CD-ROM. In theory, the 
maximum rate of data delivery from the 


Gauging Bang for the Buck 


server to the client is constrained to ei- 
ther the CD-ROM drive’s transfer rate or 
the bandwidth of the network, whichev- 
er is smaller. 

All the systems that we tested used 8X 
or 12X SCSI CD-ROM drives, so the only 
external hardware-imposed performance 
limit was the Ethernet connection. Inter- 
nally, your choice of SCSI and network 
hardware might create a performance 
bottleneck. The two PC-based servers, the 
DiscPort Enterprise and the Excel CDS- 
14, both came equipped with 10-/100- 
Mbps Ethernet NICs. The four non-PC- 
based CD-ROM servers we tested were 
each equipped with 10-Mbps Ethernet 
connections. 

The DiscPort Enterprise delivered un- 
cached data at 51 percent of the network’s 
maximum capacity, which is a remarkable 
achievement indeed. The device bested 


Te advantages of adding a dedicated CD-ROM server to your network 
are clear. A system that serves CDs responsively, allows easy manage- 
ment and control, and—most important—doesn’t negatively impact your 
network infrastructure is obviously a net gain. But when you are defin- 
ing true value, you must carefully weigh the perceived benefits against the 
real costs. 

The accompanying graph shows two interesting gauges of the tested sys- 
tems. The first set of data shows the average throughput of each system 
across the three performance tests, in bytes per second. The second data set 
shows how much it costs to get that throughput, measured in bytes per sec- 
ond per dollar. 

The Microtest DiscPort Enterprise Server turns in the highest average 
throughput of any system we tested: 937,548 Bps. This performance is ex- 
tremely pricey, however. At $19,999, the DiscPort Enterprise was—by a wide 
margin—the most expensive system we tested. The runner-up, the Boffin 7 
Bay Tower, was able to turn in only about 60 percent of the DiscPort Enter- 
prise's performance. 

In terms of real value for the dollar, however, the 7 Bay is the clear lead- 
er. Priced at $3548, it delivers data at the highly cost-effective rate of 161 
Bps/dollar. This is nearly four times the DiscPort Enterprise's 47-Bps/dollar 
performance. 

Your first instinct might be to buy a single high-performance server for 
the entire network. in that case, total throughput is important for serving 
many simultaneous clients across an enterprise-level network. When a sin- 
gle central CD-ROM server makes sense, the extra performance edge that 
the DiscPort Enterprise provides could be worth the premium. 

On the other hand, having several CD-ROM servers distributed across a 


124 BYTE JUNE 1997 


network, such as at the workgroup level, might be a more logical topology 
for your application. (Does accounting really need to read engineering's 
CDs?) Isolated servers can reduce the need for swapping discs, enhance secu- 
rity, and, in the case of the Boffin 7 Bay, save you money and increase your 
network's effective TOUT 
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63 Bps/$ 


Performance and price are often at odds, but here the least 
expensive system provides the best value per dollar. 
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BEST OVERALL/ 

BEST PC-BASED SERVER 
__| Microtest Enterprise Group 
339 DiscPort Enterprise Server 
for Windows NT 


The DiscPort Enterprise 
Server is the champion 
of the crop, equaling ог 
outperforming the 
other systems 
consistently. 
Providing 
near-maxi- 
mum throughput under all conditions, it’s 
the best choice for high-demand environments 
where performance is the only concern. For less 
demanding applications, however, its high price 


Features 


Technology Ж 


GELRE SULTS 


WEIGHTING 


BEST NON-PC SERVER 
Boffin 7 Bay Tower 


Located at the opposite end of the price spectrum from the 
DiscPort Enterprise Server, the Boffin 7 Bay offers middle- 
of-the-road performance but does so consistently, regardless 
of demand. Ata price of just 
$3548, the device represents 
an exceptional value for 
the money. Unless 
money is no object, 
this unit deserves 
serious considera- 
tion for a role as 
your primary or | 
secondary CD-ROM 


server. 


makes it a poor value for the money. 


PRICE TECHNOLOGY IMPLEMENTATION PERFORMANCE 
Microtest Enterprise Group $19,999 «xx kkk LS 2224 
DiscPort Enterprise Server 
, Boffin 7 Bay Tower $3548 cat kee tkt 
Excel CDS-14 $7995 tik ЖЖЖ ** 
MDI CD-Express Connect $4395 kk kee * 
Microtest DiscPort Tower-7 $5695 tie Wk жк} 
ТАС Systems HotSwap $11,050 жя kik + 
LanRedi TowerDrive 
kk kkk Outstanding kkk x Very Good *** Good жж Fair * Poor 
its nearest competitor in this test, the Juggling Conflicts 


Boffin 7 Bay, by 34 percent, and the MDI 
CD-Express Connect by a staggering 750 
percent. 

The cached-data test provides an in- 
sight into both the adequacy of the serv- 
er'scacheandthe design ofthe CD-ROM- 
drive-to-Ethernet data path. A system with 
effective caching should be able to deliv- 
er the requested data at memory speed, 
subject to the bandwidth limitation of the 
Ethernet port. 

With the DiscPort Enterprise, DiscPort 
Tower-7, and Excel CDS-14, the cached- 
data performance did indeed jump to ap- 
proximately 80 percent of Ethernet capac- 
ity. Meanwhile, the Boffin 7 Bay showed 
only a minor improvement over its un- 
cached performance, which is symptom- 
atic of a too-small cache. The CD-Express 
Connect exhibited no significant perfor- 
mance change compared to its uncached 
performance. 


We designed the multiple-client/multiple- 
disc test to stress the server systems and 
evaluate their ability to manage conten- 
tion for the network, internal SCSI bus, 
and cache. Again, the DiscPort Enterprise 
led the pack, delivering the same aggre- 
gate amount of data as it did in the single- 
client test, but divided essentially equally 
among seven clients. 


The Excel CDS-14 and DiscPort Tower- | 


7, both of which performed well in the 
cached-data test, fared poorly under the 
strain of serving multiple high-demand 
clients. These systems, which had previ- 
ously managed to fill over 80 percent of 
the available network bandwidth when 
delivering data to a single client, dropped 
to 24 percent and 12 percent of network 
bandwidth, respectively, when attempt- 
ing to serve multiple users. Again, the data 
that was delivered in our tests, though 
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of reduced quantity, was approximately 
equally divided among the clients. 

The TAC Systems HotSwap LanRedi 
TowerDrive, which scored well in the un- 
cached single-client tests, would not run 
the multiclienttest at all. This unit is based 
onthe same Axis StorPoint technology as 
the Boffin 7 Bay Tower, but while the 7 
Bay uses Plextor drives, the TowerDrive 
uses drives from Toshiba. Because TAC 
was unable toresolve the problems we en- 
countered with this system, we gave the 
TowerDrive poor performance and over- 
all-score ratings. 

In the multiclient test, as in the others, 
the 7 Bay clung tenaciously to the middle 
of the performance range, filling from 38 
percent to 49 percent of the Ethernet pipe- 
line regardless of cache status or number 
of users. Still, given the 7 Bay’s aggressive- 
ly low price, this moderate but consistent 
performance is entirely reasonable and a 
good value. 
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Microtest's Honkin' Server on Wheels 


ounting the Microtest DiscPort Enterprise Server on rollers is a necessity. 

Typical of the larger server models, its sheer bulk and weight mean you 
won't be carrying it around the office. As compensation, you get plenty of 
space for expansion. A blind-mate backplane (which makes plugging in drives 
a simple, "blind" operation) allows the CD-ROM drives, each in its own pop-out 
tray, to be replaced easily. And the large power supply and plenty of extra 
cooling allow the unit to easily handle a large number of drives. 


SÎ Just Boffin Along 


t the opposite extreme of stature from the DiscPort Enterprise is the 

Boffin 7 Bay Tower. Compact, and with no wasted space, this unit is 
the ideal candidate for remote installations or workgroup applications. Its 
compact SCSI-to-Ethernet connector provides multiprotocol support that 
makes it a viable plug-and-play addition to nearly any network. 


TECH FOCUS PERFORMANCE 


Calculating Throughput 

Several factors conspire to reduce the bandwidth that a CD-ROM half, percentages as low as 40 percent still represent respectable 
server can deliver. The data transfer from the server must deal with throughput. Scores below 40 percent are indicative of unresolved con- 
the bandwidth and latency imposed by its CD-ROM drive, SCSI bus, — tentions within the server itself. 

and network interface card (NIC). On the receiving end, similar inef- 
ficiencies apply. 

A detailed analysis of transmission protocols, packet sizes, over- 
head, and other variables might be interesting in the abstract. But for 
evaluating these servers, it's simpler to do a back-of-the-napkin cal- 
culation based on the full 10-Mbps Ethernet bandwidth. 

All the systems we tested use 8X or 12X CD-ROM drives, providing 
1200- and 1800-Kbps transfer rates, respectively. All drives were con- 
nected to a fast SCSI or equivalent, providing approximately 10-Mbps 
bandwidth. We measured the performance of the servers directly in 
bytes per second delivered to the client. 

The graph at right shows the data delivered by each server in each 
of the three tests as a percentage of Ethernet bandwidth. The high- 
est scores range from 81 percent to 83 percent bandwidth. This is con- 
sistent with a ballpark estimate of 15 percent to 20 percent overhead 
on the network, and it represents saturation. Servers scoring high in 
this test are in a good position to fill requests quickly. 

Lower scores indicate that the server was unable to collect and 
transmit data fast enough to fill the network pipe. If you assume that The ability of these servers to fill the network pipeline 
other network traffic would likely reduce the available bandwidth by varied from excellent to unacceptable. 


CD-to-Client Throughput 
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ll erated these CD-ROM servers 
based on their performance, 
usability, features, technolo- 
gy, and price (all on a scale of 
oneto fivestars, except for price). We de- 
rived the performance rating by averag- 
ing theresults from three equally weight- 
ed tests. Each performance test measured 
the systems' performance under various 
conditions that occur in a real-world net- 
work environment, including network 
and data contention. 

The overall-rating score comes from 
а 65:20:10:5 weighted rating of perfor- 
mance, usability, features, and technol- 
ogy, respectively (see the pie chart on page 
125). Because performance is the over- 
riding concern with servers, we gave it 
the highest weighting in our overall rat- 
ing. We judged system performance based 
on raw throughput. 


Test Methodology 


We connected each CD-ROM server indi- 
vidually to a 10-Mbps Ethernet network 
using the network interface adapters 
provided with each product. Each serv- 
er was configured according to the man- 
ufacturer's directions. Setup included 
installing any provided software needed 
to make the server and the CD-ROM 
drives visible to the test network. When 
CD-ROM management programs were 
provided, we installed and evaluated 
them to gauge their ease of installation. 
However, the servers we tested provide 
network access without these tools. 

Ourtest network comprised three Dell 
Optiplex Pro GXs that had dual 200-MHz 
Pentium Pro processors and 64 MB of 
RAM. The OS for all six systems was Win- 
dows NT Server 4.0. We attached each of 
theclientsystemsto the network through 
an Ethernet hub and cables. 

Our performance test software is a pro- 
prietary application developed by NSTL. 
Executed from a client system, it makes 
file-read requests from a drive mapped 
to a CD-ROM drive in the server system. 
The application reads a specified number 
of 16-KB sequential blocks of data from 
a contiguous 650-MB file on a specially 
authored CD. 

Each read test is executed for a fixed 
period of time. Then the cumulative num- 


ber of bytes read is reported and the 
performance, in bytes per second, is cal- 
culated. Thus, the tests measure through- 
putspeed for sequential reads of one file. 
No evaluation of random-read speed 
was conducted, as random reads are far 
less frequent than sequential reads. Be- 
cause all files are written to the original 
CD-ROM in sequential fashion, there's no 
file fragmentation. In addition, each CD- 
ROM drive in the system under test was 
loaded with an identical CD-ROM disc 
to eliminate variances in performance 
due to file size or location on the disc. 


Cache Evaluation 


Our first performance test evaluates data 
transfer speed when reading uncached 
data. The CD-ROM server is rebooted to 
ensure that no data is cached. A single 
client system requests 1000 16-KB blocks 
of data from a single mapped CD-ROM 
drive. Because this is the first time the 
server reads the information from the CD, 
neither server- nor client-based caching 
has an effect on performance. Theoreti- 
cally, the throughput for this test should 
closely match the maximum data-deliv- 
ery speed of the CD-ROM drive itself. 

The second performance test measures 
the efficacy of the CD-ROM server's cach- 
ing. A second, different workstation reads 
the identical 1000 blocks of data from 
the same file on the same CD. We found 
that it was vital to use a different work- 
station here; if we used the same work- 
station, NT's caching completed the test 
with no network activity at all. 

[n this test, the impact of the server 
cache is isolated; the server should cache 
the data from the previous test. If the CD- 
ROM server has enough cache to hold the 
entire section of the file read in the test, 
the data transfer speed should approach 
thespeed ofthe network interface. These 
two single-client tests provide an indica- 
tion ofthe CD-ROM's data transfer speed 
and the effects of server-side caching. 

The third test maximizes contention 
for SCSI and nerwork bandwidth so well 
that the TAC Systems HotSwap LanRedi 
TowerDrive was unable to complete it. 
We used a single-client system for this 
test and mapped each of seven CD-ROM 
driveson the server being evaluated to an 


individual drive letter. Then we started 
seven iterations of the test program si- 
multaneously as separate tasks in sepa- 
rate sessions. 

For this test, each program requested 
2000 16-KB sequential blocks of data. To 
properly service these requests, the CD- 
ROM server must manage the data traf- 
fic across the network interface as well 
as the use of its SCSI channel. The total 
throughput for the test is the sum of the 
throughputs for each individual session. 

On the fastest servers with the fastest 
drives, the aggregate throughput closely 
approaches the limit of network speed. 
Thelarger the number of CD-ROM drives, 
and the faster each drive was (the systems 
came with 8X and 12X drives), the more 
likely the response time under high loads 
will be restricted by the pipeline. 

In high-traffic environments, the net- 
work bandwidth of the CD-ROM server 
might be a factor when you choose your 
system. The four systems with specialized 
SCSI/network-interface-card (NIC) con- 
nectors—the Boffin 7 Bay Tower, MDI 
CD-Express Connect, Microtest DiscPort 
Tower-7, and TAC HotSwap LanRedi 
TowerDrive—offered only a 10-Mbps 
network interface. The two systems we 
tested that included full-blown servers, 
the Excel CDS-14 and Microtest Enter- 
prise Group DiscPort Enterprise Server, 
supported 100-Mbps network adapters. 

Several of the devices offer software 
that implements a strategy known as load 
balancing. Load-balancing software al- 
lows you to load several identical copies 
of a CD-ROM onto the same system. In a 
situation where many users require simul- 
taneous access to the same files, the serv- 
er automatically rolls over the requests 
to the next free CD-ROM drive to avoid 
contention and reduce the overall wait- 
ing period for users. 


Evaluations in this report represent the judg- 
ment of BYTE editors, based on tests con- 
ducted by NSTL, Inc., as documented in a 
recent issue of its montbly PC Digest. To 
purchase a copy of tbe full report, contact 
NSTL at 625 Ridge Pike, Conshohocken, PA 
19428; (610) 941-9600; editors@nstl.com. 
Fora subscription, call (800) 328-2776. BYTE 
magazine and NSTL are both operating units 
of The McGraw-Hill Companies, Inc. 
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CD-ROM SERVERS 


FEATURES 


Boffin, Ltd., Boffin 7 Bay Excel Computer Micro Design 
Tower with Plextor 12x Excel CDS-14 International, Inc. 
Drives and Axis StorPoint CD-Express Connect 
Price as tested (MSRP) $3548 $7995 $4395 
Overall rating kkk kkk * 
SPECIFICATIONS 
CPU manufacturer and model Axis Etrax Intel Pentium AMD 80186 
Memory 32 MB 128MB N/A 
Floppy drive v 
Maximum number of CD-ROM drives 7 14 14 
Hot-swappable CD-ROM drives Optional 
Serial interface v v 
Internal form factor Half-height Half-height Full-height 
CD-ROM DRIVE SPECIFICATIONS 
Manufacturer and model Plextor PX-12TSi Toshiba XM-5701B NEC CDR-1410A 
Sustained data transfer rate 1.8 MBps 1800 KBps 1200 KBps 
Burst data transfer rate (synchronous) 20 MBps 10 MBps 10 MBps 
Burst data transfer rate (asynchronous) 56 MBps 5 MBps 5 MBps 
Maximum spin rate (rpm) 6360 6360 1840 
Average random seek time (ms) 95 115 130 
Spin-up time (seconds) 1.2 5 4 
SCSI CONTROLLER 
Manufacturer and model Axis Etrax Adaptec 2940 &3940 Twin N/A 
Fast v v 
Cache v 
External SCSI connector v 
Multichannel v 
Maximum number of drives supported 7 56 7-14 
CASE 
Height x width x depth (inches) 15.75x 78x16 33x14x25 16.1x6.5x16.5 
Weight (pounds) 30 110 38 
Power-supply quantity/wattage 1/250 2/250 each 1/200 
NETWORK ENVIRONMENTS 
NetWare 3.x and 4.x v v м 
Windows 3.11, 95, and NT 4.0 v v v 
Microsoft LAN Manager v v 
IBM OS/2 LAN Server v v 
Unix NFS PCNFS, Sun Solaris 
Macintosh 
NETWORK CONNECTIONS 
Ethernet 10Base-T (twisted-pair) zi v v 
Ethernet 10Base-2 (thin) v v v 
Token Ring Optional Optional 
FDDI v Optional 
Number of simultaneous users 255 Unlimited 20-50, depending 
on usage 
CUSTOMER SUPPORT 
Warranty length (years)/coverage 1/Р LR I/P LER VPLER 
Toll-free phone 800-248-5328 800-995-1014 800-228-0891 
Phone 612-894-0595 972-980-7098 407-677-8333 
On-line address http://www.boffin.com http://www.excelcdrom.com http://www.mdi.com 
Inquiry number 1093 1094 1095 
[ы] «x BYTE Beat И yes; Warranty: P = parts; Ls labor; ЖКЖ Outstanding Ж Ў Ж Very Good ж Good 
N/A = not applicable. F = freight to repair center; R=retum to customer, жў Fair * Poor 
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Microtest, Inc. Microtest Enterprise Group TAC Systems, Inc. 
DiscPort Tower-7 DiscPort Enterprise Server HotSwap LanRedi TowerDrive 
8x CD-ROM Drive for Windows NT 
$5695 $19,990 $11,050 
yx ktkt * 
" Intel Pentium Axis StorPoint 
е 64 MB 2-32 МВ 
v 
7 56 14 
v v 
v v 
Half-height Half-height Half-height 
NEC 1410 Toshiba XM-5701B Toshiba XM-5701B 
1200 KBps 1.8 MBps 1800 KBps 
10 MBps 10 MBps 10MBps 
5 MBps 10 MBps 1.7 MBps 
INP 2400-6360 1000 
130 116 115 
INP 3 4 
N/A Adaptec 3940U N/A 
v b 
v 
v v 
v 
7 14 7 
20x10x13 35 x 10.75 x 24 32x7x16 
50 112 60 
1/250 1/450 2/250 each 
v v v 
v v v 
v v 
v v 
v All 
v v v 
v v Y 
v Optional 
v v vw 
v 
Unlimited NT Server maximum 128 
VPL 1/P,L FR 1/PL,R 
800-526-9675 800-880-5644 800-659-4440 
602-952-6400 603-880-0300 205-721-1976 
http://www.microtest.com http://www.microtest.com http://www.tacsystems.com 
1096 1097 1098 


* The DiscPort Tower-7 attaches logically to a real server. Because 
of that, it doesn't have a CPU, L2 cache, memory, or hard disk. 


INP = information not provided by CD-ROM manufacturer. 
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Firewall Software 
for NT and Unix 


ver the past year or so, orga- 
nizations asclever and exalt- 
edasthe Central Intelligence 
Agency, theU.S. Department 
of Justice, and NASA have had their 
Web sites hacked. If the spooks, wonks, 
and rocket scientists are having trouble 
protecting their Internet assets, how suc- 
cessful is the average IS department 
likely to be? 

Help is available from Internet fire- 
walls. They can keep unauthorized visi- 
tors from accessing sensitive resources 
inside the corporate intranet while still 
allowing access to public resources like 
the corporate Web server. Even if the 
Internetserver isn't connected to an inter- 
nal network, a firewall can help protect 
the integrity of data published there. 
While some network resources are too 
sensitive to expose to the Internet 
through a firewall, most organizations 
with any Internet connectivity can use 
one—it's just good security policy. 

One firewall benefitis screening out the 
details of your site and intranet from pry- 
ing eyes: The less outsiders know about 
your network, the harder it is to attack. 
Even if your Web server is isolated from 
your intranet, a firewallis still agood idea 
for screening the server from unfriendly 
probesand thwarting HTML vandals. And 
it's an absolute necessity if the server sup- 
ports commercial transactions. 

For this report, we tested six Unix 
products and three Windows NT prod- 
ucts. All the Unix packages use a *hard- 
ened" version ofthe OS, in which as many 
security holes as possible are plugged: 
usually unnecessary system services that 
vandals like to use as toeholds to gain 
access to servers and connected systems. 
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The three Windows NT products we test- 
ed—AltaVista FireWall 97, Centri, and 
Eagle—build on NT's security model, 
which is designed for C2-level security as 
defined by the U.S. Department of 
Defense. 

We tested these servers for performance 
under typical real-world network loads 
and for how well they handled typical 
Internet attacks, as well as for ease of use 
and configurability, which are equally 
important in light of the 90 percent or 
more of security breaches that result from 
improper firewall configuration. 

Of the nine packages tested, Cyber- 


MAES BEST 


INTERNET FIREWALL 
_CyberGuard Firewall 

outperformed all other products in every- 
thing but performance, where it still came in 
well above average. Its ease of use makes it 

an ideal choice for companies seeking to 

leverage their internal expertise instead of 

hiring an Internet security expert. 


Guard’s CyberGuard Firewall tied with 
three others for a near-perfect security 
score, but it edged out its rwo closest com- 
petitors with a combination of the best 
features, easiest management, and re- 
spectable performance. 

Two runners-up are also worthy. 
AltaVista Firewall 97 overcomes its rela- 
tive lack of features (like the absence ofa 
hardened OS) with top performance 
and a simple management interface. 
Check Point Firewall-1's full feature set 
and high performance are countered by 
its less-than-perfect configuration tools. 


All kinds of people are 
trying to get into your 
organization tbrough tbe 
Internet. These software 


firewalls belp keep out 


the riffraff. 
By David Seachrist 


and Helen Holzbaur 


Big Hack Attacks 
The NSTL security test suite uses two dif- 
ferent name servers, both located in 
the same domain. One is situated on the 
private network, Its purpose is to han- 
dle name-service requests on the private 
network. The other name server is locat- 
ed on a segment of the network known 
as the demilitarized zone. The purpose 
of this second server is to handle all 
name-service requests for the private 
network that cannot be handled by the 
private network's Domain Naming Sys- 
tem (DNS) machine. In effect, it acts as 
the “root” name server to the Internet. 
The results of the security tests show 
that all nine products offer high levels 
of security when properly configured. 
To assure proper configuration, vendors 
set up their own products for the secu- 
rity tests. Most of the firewalls we test- 
ed managed to detect all but one or two 
of the nearly 100 simulated attacks. 
None of the programs failed during 
attacks deemed to be high risk in nature. 
Centri Firewall and Eagle NT Firewall 
each failed a medium-risk attack. Cen- 
tri Firewall failed three low-risk attacks; 
Eagle NT Fircwall failed two. Black Hole 
failed two medium-risk and nine low- 
risk attacks. Gauntlet and Sidewinder 
Security Server failed two low-risk at- 
tacks. The other products each failed 
only one low-risk attack. 


What About the OS? 


Unix and NT both have exploitable secu- 
rity weaknesses. For example, if a hack- 
ercracks the Unix root account (with read 
and write access to all system resources), 
the entire network and its resources are 
at the hacker’s command. Windows NT 


Setting up an alarm with AltaVista Firewall to notify a 
network manager of specific types of attempts. q 


> AltaVista Firewall 


d ust thd 


Centri Firewall's 
hierarchical and 
graphical man- 
agement display 
enables "at-a- 
glance" firewall 
administration. 


Source 


Color-coding for different typea 
of filter entries helps ease man- 
agement with Black Hole 3.0 


Choosing alert types 
from a menu for suspi- 
cious event types with 


Eagle NT permits detailed editing of 
Internet access, by destination as 
well as by service and time of day. \ 
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Check Point's FireWall-1 color-codes ы dis- V 
plays, making it easier to pick out sinister events. 
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CyberGuard Firewall.” |= 


Graphically viewing firewall 
statistics with Network-1's 
Firewall/ Plus. 1 
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' Gauntlet's Firewall Manager 
provides helpful hints for 
modifying access policies. 


ПИШЕ Secure Computing's 
"ж. Sidewinder lets you 

Î easily set access con- 
trol filtering. 
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Running a firewall is not a trivial task, so vendors provide network managers with a variety of tools 
for choosing types of alerts, scanning entry attempts, and setting up access control filters. 


offers an option to store passwords in 
cleartext in the system registry, which, if 
enabled, puts those accounts at risk, Var- 
ious system and network services, noto- 
riously the Unix sendmail program, can 
also offer hackers a backdoor through 
which they can gain access to the operat- 
ing system. 

Often weaknesses in network security 
are as much a problem of proper configu- 
ration as the OS's design. The main thing 
is to remove unnecessary services and 
locate as many “holes” as possible and con- 
figure the network in a way that is both 
usable and secure. Most of the vendors 
Offer their software with securely config- 
ured OSes, usually some variant of Unix. 


Micromanaging 
the Firewall 


Since one can never tell when and where 
security break-ins might occur, firewall 
programs that allow remote notification 
ofthe system administrator are very handy. 
If a program can alert the network man- 
ager to a security breach by pager, then the 
response time to shut down the system will 
be much faster than if you have to browse 
through the system logs the next day. In 
addition, the ability to shut down further 
access from a remote site is preferable to 
requiring the network administrator to 
drive from home to the office when 
breaches occur after hours. 


All the firewalls we tested, except Fire- 
Wall/Plus, can notify the system adminis- 
trator by e-mail or pager in the event of an 
attack; the notification capabilities of Cen- 
tri Firewall and Black Hole were slightly 
more difficultto configure than those of the 
other products. Centri Firewall and Fire- 
Wall/Plusare the only two that do not allow 
administrators to turn off outside access to 
a site remotely. Of the products that do, 
Black Hole and Sidewinder Security Serv- 
er required the most effort to accomplish. 


Logging and Tracing 


Whenan attempt to enter the system fails, 
you might not want the system to page you 
at home, but you do want the firewall to 
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Firewall Software for NT and Unix 


RATI 


INTERNET 


BEST OVERALL 
CyberGuard Firewall 


This program combines usability and lots of 
features with top security and performance. 


FIREWALL 


SOFTWARE 


NGS 


FEATURES | 


SECURITY MANAGEMENT PERFORMANCE TECHNOLOGY OVERALL EVALUATION 
CyberGuard Firewall keke LS d $i weer kk k Le kk tb 
AltaVista Firewall 97 *з К kkkt tk kitkit ЖЖЖЖ Xe 
Black Hole tit жў kek * kk xk 
Centri Firewall ttk kk * tiit ЖЖЖ kek 
Check Point FireWall-1 жі whe як} kkk tik cde 
Eagle NT Firewall kkk *** kit * kik xk 
Firewall/Plus жй} * ГЕ t +t »* 
Gauntlet Internet Firewall Жжжж kkt Kitt * ЖҰЖ ree 
Sidewinder Security Server kiko **% Lig * kkk tit 
AVERAGE Hit dock kirk kk tik kkk 
kk kek Outstanding kkk Very Good kek Good = 3e* Fair * Poor 


record the attempt. Firewalls that log and 
attemptto trace addresses of failed authen- 
tication are helpful in spoiling the attempts 
of unwanted visitors to break in. 

AltaVista Firewall 97, Black Hole, 
and Sidewinder Security Server scored 
highest in the management scenario that 
measures the firewall’s logging function; 
they offer the widest breadth of circum- 
stances in which information could be 
sent to a log file. Every other program 
offered adequate logging functions 
except Gauntlet, which logged entries 
in only two of the 11 logging trigger sce- 
narios. Only two firewalls allowed run- 
ning traceroute or finger on an attack- 
ing machine: Eagle and Sidewinder. 


Preventing Denial 
of Service 


In addition to actual break-ins, some 
inconsiderate hackers cause annoyance 
attacks by flooding a Web site with 
requests, thus blocking access to the site 
by other users. Firewalls should be able 
to preventsuch denial-of-service attacks. 
All nine programs protect well against 
SYN flooding and the Ping of Death. But 
the firewalls vary in how they handle 
fulllogs and disk-full errors (in both sce- 
narios, the most secure option is for the 
system to shut down). 

CyberGuard Firewall shuts down dur- 
ing both disk-full and log-full error con- 
ditions. AltaVista Firewall 97 and Side- 
winder Security Server both shut down 
ona disk-full error, but they simply rotate 
log files on a log-full error. Black Hole 
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and Gauntlet deny access in disk-full sit- 
uations. Gauntlet rotates logs in a log-full 
error condition. Black Hole turns off log- 
ging—the least preferable action to take 
with a log-full error. Centri Firewall and 
Eagle NT Firewall both turn off logging 
in a disk-full condition and rotate logs 
in a log-full condition. Check Point 
FireWall-1 and FireWall/Plus turn off logs 
in both disk-full and penes conditions. 


he four basic firewall technologies involve 
clear trade-offs that differentiate them 
from each other: 

Filtering gateways make routing deci- 
sions based on information in network pack- 
ets. If a packet passes the security criteria, 
the gateway passes it through. Filtering gate- 
ways are easy to build but difficult to config- 
ure securely. Because filters pass traffic 
directly from an untrusted network, they are 
not as secure as other gateways. 

. Circuit-level gateways operate at the 
session level and require modified clients to 
communicate directly with the gateway, 
which appears to the outside host as the ses- 
sion originator. Typically these gateways 
use a state table listing valid connections, 
with subsequent connections granted or 
denied by comparing the request with state 
table data. Circuit gateways are less useful 
in environments where users need several 
types of Internet service or where in-bound 
services must be provided. 

Application-level gateways (aka prox- 
ies) operate atthe application level, negotiat- 


Transparent Protection 
Security is essential, but you can't overlook 
how it might be affecting routine opera- 
tions. Vith this in mind, NSTL looked for 
products that allow all outgoing access 
while protecting against external attacks 
that “spoof” internal IP addresses. 
Although all nine programs place no 
restrictions on outgoing access and pro- 
tect PME IP жь configuring the 


ing each client/server connection made 
between a host on the trusted network and a 
host outside. Like the circuit gateway, they 
never directly link trusted and untrusted net- 
works. Hosts inside the trusted network point 
theirclientsto the application gateway, which 
accepts client requests (e.g., HTTP, Telnet, or 
FTP) and relays them to an external destina- 
tion host as if the firewall were the requesting 
client. The firewall accepts replies from out- 
side and resends them to the intemal client. 
Operating atthe application layer enables fea- 
tures such as user authentication and proto- 
col-specific filters like ActiveX blocks. — 
Stateful inspection uses atable of rules 
in which the firewall administrator defines 
parameters for the different services on your 
network. The firewall then tests the "state" 
of TCP traffic as it passes through the firewall 
by checking it against the state table. 
Although stateful inspection detects many 
known attacks, with many more added as they 
become known, if the state table becomes 
corrupt the network has a chance of being 
exposed. -David Seachrist 
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programs to accomplish this varies in lev- 
el of difficulty. With almost no difficulty, 
Check Point FireWall-1, CyberGuard Fire- 
wall, Eagle NT Firewall, and Sidewinder 
Security Server can be configured to pro- 
tect against IPspoofing while allowing full 
outgoing access. AltaVista Firewall 97, 
Centri Firewall, and Fire Wall/Plus are 
almost as easy to configure in this cir- 
cumstance. Black Hole is average. Gaunt- 
let is difficult to configure to prevent 
against IP spoofing. 


Performance 


Another measure of transparency is the 
load the firewall places on system perfor- 
mance. NSTL uses Intermark, a home- 
brewed traffic-generation tool, to offer a 
mix of Web and FTP requests. Intermark 
creates traffic on all three sides of the 
firewall, and NSTL measures both 
throughput and transaction rates over a 
Fast Ethernet (100-Mbps) test bed. 

NSTL performance tests measure 
throughput in kilobits per second for four 
levels of user connections: 16, 32, 48, and 
64 users. The results show more disparity 
between programs than between user 
loads. In general, performance increases 
or stays the same from a load increase of 
16 to 48 users, then takes a marked nose- 
dive when the load goes up to 64 users. 

The top three performance winners are 
AltaVista Firewall 97, Centri Firewall, and 
Check Point Fire Wall-1, all of which boast 
throughput of about 50,000 Kbps and 
above when 16 to 48 users are connected; 
they drop to about 40,000 Kbps when 64 
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TECH FOCUS 


BUSY SIGNALS 


Denial Isn't Just a River in Egypt 
Denial-of-service attacks are a serious threat, and any good firewall should be able to stop at 
least some of them. Two have gotten a lot of attention because they take advantage of the 


openness of TCP/IP protocols. 


Ping of Death: IP datagrams larger than 65,535 bytes are "illegal," but some TCP/IP imple- 
mentations incorrectly attempt to process them. Because large datagrams are almost always 
fragmented and hosts don't start reconstructing datagrams until receiving the last fragment, 
when illegal datagrams are accepted, some TCP/IP stacks will crash the system that is attempt- 
ing to process them. This attack uses Ping (a semi-acronym for Packet Internet Groper) because 
all TCP/IP hosts support it and it's easy to use; the attack itself requires only one command line. 

SYN flooding: When hosts use Transmission Control Protocol (TCP of TCP/IP) for virtual cir- 
cuit service, they use a three-way handshake protocol to negotiate the link. Every time a host 
is asked to open a TCP link, it responds with the second part of the handshake and waits for 
acknowledgment from the requesting host to open the circuit. Attackers generate a flood of 
TCP SYN (for "synchronize") requests to a server, but they never answer the server's respons- 
es. The server must allocate resources to handle these phony requests, in some cases tying up 


all the server's available resources. 


usersare connected. CyberGuard Firewall 
offers very acceptable performance of 
around 40,000 Kbps until it reaches a load 
of 56 users; it falls off to about 33,000 Kbps 
at 64 users. Eagle NT Firewall is the only 
other program to offer consistent through- 
putrates above 10,000 Kbps for 16 through 
64 user loads. Gauntlet provides through- 
putof about 11,000 Kbps for 16 to 48 users, 
but it drops steadily after 50 users and 
offers only about 3200 Kbps when 64 users 
are connected. 


Choosing the Right Wall 


Choosingthe right firewall requires plen- 
ty of consideration, but if you know what 


AltaVista Firewall 97 (beta) 
$3995 for 50 nodes 
AltaVista Internet Software 
Littleton, MA 
508-486-2308 
http://altavista.software.digital 
com 

Circle 1007 on Inquiry Card. 


Black Hole 3.0 

$2900 for 10 users 
Milkyway Networks 

Santa Clara, CA 
408-566-0800 
http://www.milkyway.com 
Circle 1008 on Inquiry Card. 


Centri Firewall 3.1.2 

$6000 for 50 users 

Global Internet Software Group 
Monticello, IL 

B00-682-5550 
http://www.gi.net 

Circle 1009 on Inquiry Card. 
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Circle 1010 on Inquiry Card. 


CyberGuard Firewall 3 
$9995 for 25 users 

CyberGuard Corp. 

Ft. Lauderdale, FL 
800-666-4273 
http://www.cyberquardcorp.com 
Circle 1011 on Inquiry Card, 


Eagle NT Firewall 4.0 
$6500 for 50 users 

Raptor Systems 

Waltham, MA 
617-487-7700 
http://www.raptor.com 
Circle 1012 on Inquiry Card. 


PRODUCT INFORMATION 
Check Point FireWall-12.1  FireWall/Plus 3.0 
$2995 for 25 users $4500 for 25 users 
Check Point Software Network-1 Software & 
Technologies Technology 
Redwood City, CA New York, NY 
800-429-4391 212-293-3068 
http://www.checkpoint.com http://www.network-1.com 


Circle 1013 on Inquiry Card. 


Gauntiet Internet Firewall 3.2 
$11,500 for 250 users 

Trusted Information Systems 
Rockville, MD 

888-347-3925 
http://www.tis.com 

Circle 1014 on Inquiry Card. 


Sidewinder Security Server 3.0 
$6900 base (100 users) plus 
$2995 install fee 

Secure Computing Corp. 
Roseville, MN 

612-628-2700 
http://www.scte.com 
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-Pete Loshin 


your priorities are in terms of security, ease 
of management and configuration, per- 
formance, and scale, then you have a good 
chance of finding a product that well fits 
your needs. Beyond the information in this 
report, you'll find good reference materi- 
als at the National Computer Security 
Association (NCSA) and Internet Security 
Systems (ISS) Web sites. 

The NCSA maintains a site at http:// 
www.ncsa.com that includes a section on 
firewall security. The group has a certifi- 
cation program that lists the levels of func- 
tionality it deems important. NSTL uses 
ISS's SAFEsuite to verify the security and 
integrity of firewall software. You can find 
a complete listing of the attacks used by 
SAFEsuite at http://www.iss.net/tech 
/techspec.html. E 


David Seachrist bas tested all major categories 
of business software at NSTL for 10 years. You 
can reach bim by sending e-mail to 
dseachrist@prodigy.com. Helen Holzbaur 
is manager of communications testing for NSTL. 
Kathleen Bishop, senior technical analyst for 
NSTL, also contributed to this report. 


Evaluations in this report represent the judgment 
of BYTE editors, based in part on extensive tests 
conducted by NSTL, Inc., as documented in arecent 
issue of its monthly Software Digest. To purchase 
acopy of that report, with NSTL's own evaluations 
and data, contact NSTL at 625 Ridge Pike, Con- 
shohocken, PA 19428; (610) 941-9600; fax (610) 
941-9950; on the Internet, editors@nstl.com. 
Fora subscription, call (800) 257-9402. BYTE mag- 
azine and NSTL are both operating units of The 
McGraw-Hill Companies, Inc. 
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NetGuard's Guardian moves 
data at rates above 
real-world maximum 


uardian has emerged as the top performing firewall 
С, operating on a standard Windows NT system and Pentium 

platform, according to the NSTL lab test results for firewall 
products. NetGuards' Guardian moved data at rates above 
the real-world maximum. In fact, Guardian's ЖИР was more than 
twice that of the other standard NT vendors. 

Guardian's inspection of all packets at the MAC layer reduces the high 
overhead of packet handling in the higher protocol layers. MAC layer 
inspection also provides an extremely important security advantage by 
blocking hacker's attacks on the firewall's operating system and TCP/IP 
layers, where most firewall penetration occurs. 

Security testing plays a large role in the examination of firewall 
products and Guardian's MAC layer stateful inspection placed it among 
the best. Guardian passed the NSTL security tests with impressive 
results. In some security scenarios Guardian was among the only entries 
that provided the maximum protection. 


© Guardian Manager - [USA 2] 
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Guardian however, is not simply a firewall preventing penetration to 
local networks from the external Internet. Guardian provides a vital 
function in bandwidth control as well as providing tools to control 
users’ productivity through access restrictions, monitoring capabilities 
and activity reports. 

The Guardian Manager monitors every piece of information to and 
from the outside world, and creates a database which supplies 
comprehensive information on users’ connections. The Guardian 
generates reports on bandwidth consumption, users’ total connection 
time, total data sent or received, and destination hosts’ addresses. 
Reports can be viewed on screen, printed or exported to Excel or 
Access for further processing. These powerful new tools add to the 
overall excellence of the Guardian management and security solution. 

Guardian is available for free evaluation by download or request for 
free CD-ROM from NetGuard's Website: http://www.ntguard.com 
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LanOptics Inc. LanOptics (UK) Ltd. NetGuard Ltd. 

2445 Midway Road Thamesbourne Lodge, LanOptics Building 

Building 2 Station Road, Bourne End, Ramat Gabriel Industrial Park, 
Carrollton, Texas Buckinghamshire 518 SQH P.O.Box 184 

75006 USA United Kingdom Migdal Ha-Emek 10551, Israel 
Tel: 1-972-738-6900 Tel: +44-1628-533-433 Tel: 4972-6-644-9944 

Fax: 1-972-738-6999 Fax: +44-1628-523-252 Fax: +972-6-654-0124 


Free Evaluation Download 
http://www.ntguard.com 


Circle 177 on Inquiry Card. 


t 


Illustrator for Windows gets the unified PageMaker/Photoshop interface 
and feature parity with the Mac version. By David Em 


Adobe Nails a Hat Trick 


dobe Systems set the bar for 
graphic design software in 
1987 when it introduced 
Illustrator 1.0 on the Mac. 
Now, Adobe is poised to release Illus- 
trator 7.0 for both the Power Mac (Pow- 
erPC) and the Intel platforms. 

Illustrator has had a very different 
history on the two platforms. On the Mac 
side, version 6.0 dominates the field with 
more than two-thirds of the market for 
drawing and composition programs. But 
onthe Windows side, Illustrator 4.1, with 
its much smaller feature set, lags dismal- 
ly behind CorelDraw, which commands 
three-quarters of the market. 

In version 7.0, Adobe has created a 
common code base for both platforms, 
resulting in virtually complete feature 
parity for the Mac, Windows 95, and NT. 
You can now move files seamlessly 
between the Mac and Windows, a boon 
for designers and service bureaus that 
work with files from multiple sources. 

Adobe has gone to great lengths to inte- 
grate Illustrator 7.0 with Photoshop 4.0 
and PageMaker 6.5. You can drag and 
drop elements between the three, and 
they all now have a unified interface 
design that includes similar menus, float- 
ing toolbar, shared keyboard instructions, 
and tabbed palettes in containers that can 
be docked and, in the case of Illustrator, 
grouped and minimized. 


TECHNOLOGY ж ж кой 
IMPLEMENTATION ж ж * ж 


High-resolution raster images display 
considerably faster than before, and you 
can now link bit-map images to disk files, 
greatly reducing Illustrator file sizes. Files 
can be in a wide variety of formats, 
including EPS, DXF, BMP, TIFF, TGA, and 
PICT. You can also rasterize vector art- 
work for export to image editing pro- 
grams, and you can create URL-embed- 
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Adobe Systems 
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http://www.adobe.com 
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Adobe Illustrator 7.0 now sports vertical text, nonprinting grids, 
tabbed palettes, and high-end color output controls. 


ded GIF89a files in Illustrator and export 
them into Web-page design programs. 
New precision features include a 
Transform palette with numeric feedback 
for object locations on a page, nonprint- 
ing grids and guides, and up to 200 levels 
ofundo and redo. There are new palettes 
for layers, color swatches, and gradient 
fill types, and the character and para- 
graph palettes offer very precise control 
over all aspects of text placement and size. 
Anew reshape tool globally adjusts any 
path or paths without loss of detail, and 
regardless of the number of anchor 
points. You can attach horizontal or ver- 
tical textto paths ofany shape. Pathfind- 
er filterscan create Boolean shapes using 
Unite, Exclude, Divide, and Front Minus 
Back filters, and you can hide paths to iso- 
late areas of a complex composition. 
Illustrator 7.0 excels at high-quality 
color output, thanks in part to built-in 
color trapping information that is saved 
automatically in Illustrator Encapsulat- 


kk kkk Outstanding 


ed PostScript (EPS) files that you can 
transfer to other printing applications. 
Also included are built-in color separa- 
tions and color profiles for common out- 
put devices. Illustrator now supports 
the RGB color space, effectively extend- 
ing the program’s range beyond tradi- 
tional CMYK color print publishing to 
Web and video publication. 

Illustrator still lacks some important 
features that its competition has, such as 
brushstrokes on paths, text autocorrect, 
macro scripting, and the ability to export 
HTML files. Nevertheless, Illustrator 7.0 
is an extremely powerful and feature- 
laden drawing and composition program 
that artists, ad agencies, and design firms 
working in all media will want in their 
imaging arsenals. Ё 


David Em is a digital artist whose work bas 
appeared in Newsweek, Smithsonian, Forbes, 
and otber publications. You can reach bim at 
davidem@earthlink.net. 

tik Very Good 


kkk Good kk Fair 


ж Poor 


* kkk Outstanding 


Two fast, inexpensive modems from U.S. Robotics and Cardinal 
give your downloads a boost —maybe. By Robert L. Hummel 


How Fast Is a 56-Kbps Modem? 


romising much higher speeds 
and backward compatibility, 
the new, low-cost 56-Kbps 
fax/data modemsare destined 
to become an instant success. But wheth- 
er they can deliver on the lofty promise 
of higher-speed connections and faster 
downloads to your PCis less certain. 

When the first Sportster 56K Faxmo- 
dems rolled off the production line, we 
wanted to see if U.S. Robotics (USR) could 
translate its *x2" theory into throughput 
reality. We ran real-world tests on the 
$219 external Sportster and also looked 
ata $179 internal Connecta modem from 
Cardinal Technologies (717-293-3000; 
http://www.cardtech.com). The results 
were decidedly mixed. 


Up and Running 


Even with plug-and-play hardware, instal- 
lation continues to be the weakest link for 
many products. Physically, connecting the 
external Sportster toa COM portor plug- 
ging in the internal Connecta was easy. 
However, in both cases, trying to follow 
the explicit step-by-step software-instal- 
lation guide left me puzzled. 

Right off the bat, Windows 95’s auto- 
detect feature failed to notice either mo- 
dem. An explicit hardware search missed 
the Sportster and thought the Cardinal 
was a COM port. I finally tossed the in- 
structions, installed the modems “man- 
ually,” and began dialing. 

With both modems, I saw connection 
speeds as high as 49 Kbps. But the stabil- 
ity and usability of those x2 connections 


Modem type High 


28.8 
“156 (line A) 
€ 56 (line B) 


9742 
8769 
9652 


6234 
6818 
983 
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| Modems Compared: Throughput in Characters per Second 


File Description (compressibility) 
Medium 


kkk Good 


(external: 
internal, $199) 


U.S. Robotics 
Skokie, IL 


800-342-5877 
| 847-982-5010 


http://www.usr.com 
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U.S. Robotics’ Sportster 56K Faxmodem is leading 
the company's x2 charge, along with many ISPs. 


were marginal. The x2 modem's down- 
link speed often dropped back from its 
initial connection speed. In some cases, I 
woundup with a slower connection than 
I obtained with a standard 33.6-Kbps mo- 
dem. And on highly compressible data, 
download speeds were slower than when 
using a 28.8-Kbps modem. 

I consulted extensively with USR's 
technical support regarding these results, 
eventothe pointofloading the modem's 
ROM with updated software. There was 
no noticeable improvement, however. 
USR speculated that the problem was 
located in the phone line I used for the 


Low None Mixed 


2768 
2921 
4811 


8700 
7849 
10220 


3554 
4458 
6579 
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test. That line did, however, pass the USR 
LineTest diagnostic connection program, 
which pronounced it x2-capable (see the 
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text box “USR’s LineTest: Check It Your- 
self and See" on page 138). 

Despite the spotty results of this infor- 
mal testing, there are still several good 
reasons to make the switch to an x2 mo- 
dem. If your current modem is slower 
than 28.8 Kbps, you're overdue for an 
upgrade anyway. An x2 device will give 
you all the speed of a 33.6-Kbps V.34 mo- 
dem—along with the potential for high- 
er speeds—for about the same cost. 

If your phone-line conditions are fa- 
vorable and your local Internet service 
provider (ISP) offers x2 service, you can 
see download speeds approaching 53 
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Review 


Kbps, although uploads remain limited to 
amaximum of 33.6 Kbps. Combine this po- 
tential speed increase with the low cost and 
flash-ROM upgradability of these units, 
and they represent true bargains. 


Counting Bits 


There’s a big difference between testing a 
technology and testing the application of 
that technology. The theoretical basis for 
х2 issound. And ina lab full of test equip- 
ment, there’s little dispute that you could 
easily demonstrate an asymmetrical trans- 
fer rate of 33.6 Kbps up to, and 56 Kbps 
down from, an x2 provider’s digital mo- 
dem. But, as my testing showed, the theo- 
ry has little bearing on what you see in the 
real world. 

A casual test of the x2 technology is far 
more difficult. It’s not enough to simply 
time how long it takes to download a file 
or load a Web page. You have to consid- 
er the factors that control the perceived 
speed across an Internet connection. For 
example, variables that change from con- 
nection to connection include local and 
long-distance phone conditions, the load 


its conclusion. 


at the local phone office, the response of 
the local ISP, and so on. 

Over the course of four days, I initiat- 
ed over 100 x2 dial-up sessions at various 
times of the day and night, connecting via 
long-distance lines to USR's x2 point of 
presence (POP) and x2 BBS in Illinois. I also 
tried my local provider'sx2 POP overlocal 
lines. Given my high expectations, the ex- 
perience was disappointing. 

My initial sign-ons indicated connec- 
tion speeds ranging from a paltry 33.3 
Kbps to an exciting 49.3 Kbps. But these 
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A 56-Kbps Primer 
The x2 and K56flex technologies use similar 
techniques to capitalize on the increasing- 
ly digital nature of the Public Switched Tele- 
phone Network (PSTN). Both also boost the 
speed limit for downloads to 56 Kbps. 

For two decades, the phone companies 
have been gradu- 


bandwidth of the line to around 35 Kbps. 

Instead of generating an analog signa! and 
allowing the PSTN to digitize it, a 56-Kbps 
modem bypasses initial sampling and generates 
samples directly into the PSTN. No A/D con- 
version means no quantization errors and, the- 
—— oretically, a 64-Kbps 
— | communications 


ally replacing por- | 4. a RIA ; 

tions of their analog | .| channel. 

networks with digi- j| However, other 
tal circuits, In a typ- ‚ |. constraints conspire 
ical phone-network | | | to limit bandwidth. 
connection, the only | The D/A conversion 
analog portion re- at yaur local tele- 
maining is from phone office, for ex- 
your home to the ample, is designed 
telephone company's | Е to reconstruct voice, 
central office. Your the PSTN allows x2 connection speeds. not data: Same pairs 


Internet service provider (ISP) probably has 
its servers connected digitally to the PSTN. 

AV.34 modem generates an analog signal 
that the PSTN digitizes by sampling 8000 
times per second. At the receiving end, the 
data is converted back into an analog wave 
form. The difference between the original sig- 
nal and the reconstructed signal is called 
quantization noise, a factor that limits the 
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of digital values produce analog tones that 
are too closely spaced to distinguish on noisy 
lines. As a result, a 56-Kbps modem encoder 
uses only a subset of the 256 available digital 
values—128 on the most robust connection. Fi- 
nally, an FCC limitation on the amount of 
power that your ISP's digital modem can pump 
into the phone lines further limits the possible 
speed to about 53 Kbps. 


How Fast Is a 56-Kbps Modem? 


USR's LineTest: Check It Yourself and See 


Is your telephone line ready for a 56-Kbps modem? Although you won't know for certain until 
you actually get a 56-Kbps modem, there's a test that you can perform now using your cur- 
rent modem and U.S. Robotics' LineTest facility. 

First, open a terminal session using, say, Windows’ HyperTerm. Next, dial the Line Test toll- 
free number (888-877-9248). You can do this by creating a phone-book entry or sending the 
ATDT1-888-877-9248 command to your modem. 

When connected to the LineTest system, you're asked if your system supports graph- 
ics. Press the Enter key to proceed. When prompted for your name, type in Line Test. The 
LineTest system then performs a series of diagnostics on your connection and informs you of 


initial speeds don't tell the whole story. 
After connecting, an x2 modem automat- 
ically drops down to 33.3 Kbps and then 
renegotiates back up tothe highest reliable 
speed it can maintain. 

I interrupted these sessions periodical- 
ly to query the modem as to its actual con- 
nection rate and found that, despite the 
initial connection speed, the downlink rate 
never exceeded 40 Kbps. Uplinks topped 
out at about 24 Kbps. When I connected 
to the same provider using a 28.8-Kbps 
modem, I achieved a 26.4-Kbps rate for 
both the uplink and the downlink. 


Should You Buy? 


Modems using K56flex, a competing 56- 
Kbps standard that's promoted by mo- 
dem-chip maker Rockwell and backed by 
the likes of Lucent and Motorola, were 
just coming out after [completed my tests. 
Despite this jockeying within the industry, 
it's easy to forget that neither x2 nor K56- 
flex are actual standards. Instead, they're 
similar to the early independent attempts 
at establishing Class 2 commands for fax 
modems and VFC modulation. U.S. and 
international committees are working on 
standards, but they aren't likely to appear 
until next year. 

Doesbuyingan x2 modem make sense? 
If you're running on a standard analog 
phone line, want incrementally improved 
download speed without the hassle and 
cost of ISDN, and have a local ISP that's x2 
compatible, then itcertainly does. In areas 
that have better local lines than mine, it's 
reasonable to expect better results than I 
observed. Even in the worst case, an x2 mo- 
dem makes an economical and easily up- 
gradable V34 device. El 


Robert L. Hummel (Sullivan, NH) isan electri- 
cal engineer, programmer, and consultant. You 
can reach bim by sending e-mail torhummel@ 
monad.net. 
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ViewSonic's new flat-panel display gives back 
a lot of room on your desk. By Russell Kay 


More Room, and a View 


omputer displays in science- 
fiction movies are usually flat, 
thin, wall-hung panels. A de- 
cade ago, laptop computers 
brought us the first real-world prototypes 
ofthatvision, butthose early screens were 
small, dim, expensive, and smeary. 

Times change. ViewSonic has now in- 
troduced an elegant-looking, flat-panel 
desktop display that most users would 
love to have—but at $2599, it costs more 
than most complete systems. 

With a 14-inch viewable diagonal, the 
ViewSonic VP140 ViewPanel is slightly 
larger than a 15-inch CRT monitor and 
much larger than any laptop. To the sub- 
jective eye, the image appears larger than 
it really is. For most applications, this 
6-inch-thick display can easily replace a 
17-inch monitor while taking up alot less 
desktop space. Complete with its weight- 
ed base, it weighs only 12 pounds. 

Contrastis high, blacks are really black, 
and there's a crispness to the image, cor- 


C 


"Looking at All the Angles 
Even the most expensive laptop active-ma- 
“trix panels s show problems with image con- 
f'sistency. No matter how you tilt the panel, 
the top of the screen is darker or lighter 
an the bottom, with color variations, too. 
E the VP140 presents a clear, bright i im- 
pes that's remarkably consistent, from top 
0 bottom and from side to side. ViewSonic 
Achieved this with a backlight t that's more 
¿diffused and thus less directional. Anoth- 
a factor, important for compatibility with 
oth Mac and Windows platforms, is the 
Pans analog interface, which, when it con- 
erts the signal to digital, also gets rid of 
some noise and garbage. Address times un- 
ler 50 milliseconds let pixels turh on and 
ү, ff cleanly, and a 200:1 contrast-to-bright- 
` pess ratio also contributes toimage quality. 


kkk Very Good 
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ViewSonic Corp. 
Walnut, CA 


800-888-8583 
909-869-7976 
fax: 909-869-7318 


hitp://www.viewsonic.com/ 
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With its small footprint, sleek styling, and crisp image quality, 
the ViewSonic VP140 will dress up any desktop. 


ner to corner, that you don'tsee with CRT. 
Unfortunately, the image could be even 
crisper if it weren't for a persistent sur- 
face sparkle, which I found distracting. 

The 2.3 million thin-film transistor 
(TFT) cells support a maximum resolu- 
tion of 1024 by 768 pixels at 65,536 col- 
ors, and that's how the panel looks best; 
it may be the best-looking 1024 you've 
everseen. But at 800 by 600, with any num- 
ber of colors, the displayed image isn't 
nearly so attractive. Text is thicker than 
necessary and looks heavy, quite different 
from the same text on a CRT monitor. 

The VP140 is finicky about video sig- 
nals. It can use a standard graphics card, 
provided the card's nottoo good. I first in- 
stalled the VP140 on two systems equipped 
with higher-end video cards—one an 
Artist Graphics 2000, the other a Number 
Nine Imagine 128 Series 2—each having 
4 MB of RAM. Both had previously been 
set for 85-Hz refresh rates, but the VP140 
can't handle more than 75 Hz. 


жж Fair * Poor 


After changing the refresh rate on one 
machine, I had to sit through more than 
a half-dozen retries and reboots until the 
computer finally presented a signal that 
the VP140 liked, but italways got a bit flus- 
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tered by the screen change after a Ctrl-Alt- 
Del. In the end, I didn't get the VP140 to 
work well with the Imagine board; when 
I substituted an inexpensive PCI video 
card, I experienced no further problems. 

But this is one great monitor—once it’s 
up and running. If you can live with its 
limitations and its price, the VP140 is a ter- 
rific display that cleans up both your com- 
puter image and your desktop image. E 


Russell Kay isa BYTE technical editor. You can 
reach him at russellk@bix.com. 
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Distributed Applications 
for a Connected World 


You're developing and programming applications for the desktop, the networks and the Internet. Or, you're 
steering your enterprise into a connected future. You need a power tool that puts you in control of your destiny and 
at the center of today's complete set of development tools, middleware technology and enterprise services. 


Welcome to Object World, the development tool for a connected world— your world. 


me Conference 


OT development, programming 
and business-driven solutions 

from the PC to the mainframe 

to the Internet. 


The Exhibits | 
The next generation of tools r 
and distributed applications — 
Java, ActiveX, CORBA/IIOP, j 
DCOM and more. 


Object World West 97 
Conference: July 21-25, 1997 • Exposition: July 23-25, 1997 • Moscone Center • San Francisco. CR 
Time-limited conference discounts! Go online to register now! www.ow.com 
CONFERENCE HOTLINE For information on sessions and speakers, call 617-433-1830. 
For information on exhibiting, call 617-433-1569. 


QSOFTBANK COMDEX Inc. • 300 First Avenue, Needham, MA 02194-2722 USA 0W4952 4/97 


Philips Brilliance Monitors. 
They bring out 


the Da Vinci in you. 
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Philips Brillance monitors bring out your best on the PC 
screen with pixel perfect display plus incredibly high res- 
olution, color, accuracy, contrast and consistency. They're 
available in 15", 17", and 21" inch sizes. So, whether you're 
a design professional, office or small business user, or 
serious game player, we have the right size monitors for 


you. Look into a Philips Brilliance monitors today. | 
RILLEANCE BU Monitors Website: www: hetp/Ayww.monitors.be.philips.com or fax m D Hi l L [ р 
HIGH RESOLUTION MONITORS Europe; 31-40-273.5412 USA: [-770-82 |-2228 Asia Pacific: 852-2-B56.7358 ap ыг | | | 
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What's New with RAD? 


Special Report 


controls, then adding behavior with Visu- 
al Basic for Applications (VBA). VB pro- 
vides database links through ODBC exclu- 
sively. Lately, VB has been geared toward 
the use of COM and DCOM, and with 4.0 
it became completely ActiveX-enabled. 

Visual Basic 5.0 is just out of the chute. 
New with 5.0 are a number of perfor- 
mance and productivity enhancements 
suchasanative code compiler, high-speed 
ODBC connections, and an ergonomic 
development environment. The package 
includes a new version of VBA that you'll 
find not only in VB but also in dozens of 
other products that have licensed it. There 
are also links to Microsoft's new Trans- 
action Server, providing inexpensive 
transaction processing capabilities. The 
new T-SQL Debugger gives developers the 
ability to debug stored procedures inter- 
actively on the client. 

However, the best feature is 5.0's abil- 
ity to create ActiveX controls using the VB 
rapid development paradigm. You can 
create controls from scratch or by aug- 
menting existing controls using a pseudo- 
OO subclassing system. You can even com- 
bine two or more existing controls to 
create a single control, customizing it as 
needed. These controls cansnap into oth- 
er ÀctiveX-enabled tools or applica- 
tions, or they areare ready for delivery by 
the Internet or intranet to ActiveX- 
enabled clients. Microsoftis also provid- 
ing a scaled-back version (VB Control Cre- 
ation Edition) for developers who want 
to produce only ActiveX components. 

VB 5.0 Enterprise Edition comes with 
Microsoft Repository 1.0, and it shows 
that Microsoft can learn new tricks from 
its competition. The Microsoft Reposi- 
tory provides developers with a set of 
ActiveX interfaces for defining shared 
information models, as well as a reposi- 
tory engine that providesastorage mech- 
anism for those models. Thus develop- 
ers can define the application architecture 
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Visual Basic 5.0 sports a new native code compiler, high-speed 
ODBC connections, and an ergonomic development environment. 


using other tools, such as a CASE tool (e.g., 
Rational Rose), feed that model directly 
into Visual Basic, then back into the CASE 
tool again. The repository becomes the 
central control point for the information 
model. Developer/2000 and Design- 
er/2000 from Oracle (described next) use 
a similar architecture, but Microsoft's 
repository is a bit more open. The 
Microsoft Repository uses Microsoft SQL 
Server as the physical storage engine. 


Oracle Developer/2000 


Developer/2000 is really an old tool 
revamped for modern OO application 
development and application partition- 
ing. Without putting too fine a point on 
it, Developer/2000 is Oracle Forms 4.5 for 
Windows. It provides all the traditional 
features you'll find in Forms, including 
PL/SQL programming and an interface 
design environment. 

Developer/2000 wraps its application 
development capabilities around the Ora- 
cle repository that it shares with Design- 
er/2000, its CASE-like sister product. Ora- 
cle's view of the world is that you define 
and design the application using Design- 
er/2000 and store the design information 
(metadata, schema, process models, etc.) 
in the repository. You then use that infor- 
mation to create the client-side applica- 
tion and partition the application. 

Developer/2000 programmers create 
an application by defining it with the 
Object Navigator, a structural browsing 
and editing interface. Object Navigator 
lets developers locate, edit, and inspect 


application components. From the Object 
Navigator, developers can go right to a 
screen painter for defining the interface. 
Developers can go directly to the code edi- 
tor, wherethey can enter PL/SQL to define 
behavior. PL/SQL is also the native code 
for Oracle Database Server. 

Developer/2000 provides application- 
partitioning capabilities by allowing the 
developer to drag and drop PL/SQL 
defined objects from the client to an 
Oracle database. This provides the devel- 
oper with a mechanism to balance the load 
between the client and the server, but 
thereisno mechanism for deploying pro- 
prietary Developer/2000 to middle tiers. 
What's more, you're married to Oracle as 
your database since other databases don't 
know how to run PL/SQL objects. 


Where to Now? 


These wonder tools will continue to sup- 
port rapid development with easy-to-use 
environments. They'll also provide high- 
performance deployment mechanisms 
and glide paths to Web deployment and 
application partitioning. The use of repos- 
itories is promising, as is the inclusion of 
links to middleware such as TP monitors 
and distributed objects. They are, how- 
ever, not yet ready to take on large-scale 
enterprise computing right out ofthe box 
without alot of extra work, but that day 
is coming, El 


David S. Linthicum (linthicum@wortdnet 
.att.net) isa senior manager with AT&T Solu- 
tions in Chantilly, Virginia. 
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Oracle’s Web-Footed Friend 


his season’s corporate Tickle- 
Me Elmo doll is the client/ 
server application that can 
publish legacy database infor- 
mation over the Internet or intranets tO 
a Web-browsing consumer. Everyone 
wants one. Oracle’s Developer/2000 2.0 
should help stem the demand by allow- 
ing you to quickly develop full-scale 
client/server applications for the Web. 
` Version 2.0 adds wizards, subclassing, and 
the Object Library to existing support for 
Java integration and data output in 
HTML and Adobe Acrobat formats. 

Up to now, writing a Web page that 
accesses a database on a server has meant 
gluing an HTML edifice together with 
an amalgam of Java, Perl, or any other 
scripting or programming language or 
plug-in product. You then interface that 
agglomeration to your database manager. 
Developer/2000 2.0 wizards help you de- 
fine the application based on your data- 
base schema and then compile the appli- 
cation and run it on the Web. 

To Developer/2000, the Web is just 
another one of its supported platforms, 
along with Windows 3.1, Windows 95, 
Windows NT, and the Mac OS. The giant 
leap forward Developer/2000 provides is 
the simplicity of developing applications 
with new wizards and object-like tech- 
nologies. Other new features include a 
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Project Builder (for building and deploy- 
ing multiple-module applications), Data 
Blocks based on procedures instead of 
tables, faster server-side report genera- 
tion, and live, WYSIWYG report editing. 


Mastering the Wizards 


The Data Block and Layout wizards let 
you createa simple Developer/2000 appli- 
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Building a Web front end to Oracle databases 
just got much easier. By Robert J. Muller 
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Developer/2000 for the Web adds elegant Web tools 
to the existing product's three-tier client/server architecture. 


cation with no programming at all. You 
create an Oracle database scheme with 
Designer/2000 or another database- 
design tool. You then use the Data Block 
wizard with the Oracle7 data dictionary 
to display the data in your tables and let 
the wizard do the rest. 

Developer/2000 can generate some val- 
idation code and master-detail relation- 
ships between Data Blocks. However, 
that code is fragile and may require mod- 
ification with PL/SQL, Oracle's database 
language that extends SQL with such pro- 
cedural constructs as loops, conditionals, 
procedure calls, and packages. I have 
found that coding validation triggers by 
hand is usually easier than relying on gen- 
erated code. The master-detail code does 
work well but requires some tricky con- 
figuration management if you want to 
modify it. 

Once you’ve finished setting up the 
Data Block, the Layout wizard helps spec- 
ify the application window layout. The 
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Layout wizard prompts for information 
about display items and structure. Itthen 
builds your display canvas and frame. The 
frame putsalevelofindirection between 
the Data Block and the canvas, so you can 
display Data Blocks and items on differ- 
ent canvases, a major advance over ver- 
sion 1.0 of Developer/2000. 

The frame allows you to modify lay- 
outs, but it also—unfortunately— serves 
as a visual border around the display 
fields. I deleted the border and could no 
longer manipulate the layout with the 
Layout wizard. 

While the wizard's layout algorithm is 
an improvement over earlier versions, 
you'll still need to rearrange items with 
the Layout Editor's drawing tools. You 
must do other details by hand (e.g., set- 
ting object properties or specifying the 
fonts and sizes you want). On balance, 
however, the Layout wizard improves 
productivity dramatically over previous 
versions of Developer/2000 and other 
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applications-developmenttools (e.g., Pow- 
ersoft's PowerBuilder). 

The wizards help lay down the basic fea- 
tures of the application. Object Navigator 
and property sheets help fill in the details 
of every conceivable aspect of the appli- 
cation objects. The new Property Inspec- 
tor is easier to use than the old property 
sheets, being much closer to the Object 
Navigator style. 

Triggers and PL/SQL let you do virtually 
anything as long as you can identify an 
object and event to which to tie an action. 
Object Navigator's new SmartTriggers 
help you choose the most appropriate trig- 
gers for an object instead of confronting 
you with the whole list of dozens of events, 
though this feature would be more useful 
if you had more control over this hard- 
code list. 


Subclass Consciousness 


Subclassing lets you create an object based 
onan existing object, avoiding the tedium 
of building every object from scratch. 
Developer/2000 1.0 supported property 
classes, clusters of properties and triggers 
that you could associate with objects to set 
the default values of the properties and to 
override triggers. When you changed a 
property in a property class, the objects 
associated with the class changed as well. 
Standard practice was to put property 
classes in a shared module and then to refer 
to those classes by dragging and drop- 
ping them into new form modules. Ver- 
sion 2.0 improves on that model by letting 
you base objects on other objects directly 
while continuing to support property 
classes for backward compatibility. 

With subclassing, you can dragand drop 
the base object to create a new object and 
then edit the new object's property sheet 
and/or triggers. Changing the original 
object's properties or triggers changes the 
new object's properties and triggers. You 
can override a property by entering a dif- 
ferent value or override the code in a trig- 
ger by entering new code or modifying the 
existing code. This technology takes 
Developer/2000 a step closer to full object 
orientation, but not quite all the way. 


Library of Objects 

The Object Library module is a repository 
for objects to be shared between form 
modules. The library uses a series of tabbed 
sections into which youcan drag and drop 
objects. Save the library, and itsobjects are 
available for dragging and dropping into 
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Developer/2000's Web-Friendly Architecture 

Developer/2000 versions 1.4W and 2.0 use an architecture already well suited to Web-appli- 
cations development. Ordinary Developer/2000 client/server applications consist of com- 
piled executable modules and a client-side run-time module linking the application objects 
to the database server. For Web applications, this run-time module becomes the Web car- 
tridge, running on the Web server instead of the client. The end user's Web browser loads an 
HTML page with an HTML link to a Java applet on the Web server, as in the following: 


«APPLET codebase-"/webform/" code-"oracle.forms.dsp.CfmDispatcher" 
width=710 height=400> 
<PARAM name-"server" value=“server module-FMX file path"5»«/APPLET? 


You supply the virtual directory (" /webform/"), the server name ("server"), and the 
name of the Developer/2000 module file accessible to the Web server that you want to run 
(FMX file path). This module file and any modules that it calls are compiled for the Web serv- 
er's OS. 

The applet is a generic Developer/2000 display driver handling all the display requests from 
any Developer/2000 application. Oracle has obtained 100 percent Java certification from 
Javasoft for this system. The applet establishes a connection to the Web cartridge, stores its 
widget library in the Java cache on the client, and gets out of the way. The Web cartridge 
handles all requests from the Developer/2000 module for display by sending requests to the 
Java widgets running on the Java virtual machine in the client browser. It also handles the 
connections to the database server, which may be running on a separate machine somewhere 
else on the network. The cartridge is a SQL“Net client that sends SQL to the database server 
and gets back data. 

From the point of view of Web users, they click on a link in a standard Web page and see a 
client/server application frame open up. That frame lets them interact with the database 
server just as though they were a DBMS client application. 

Developer/2000 for the Web thus has a true three-tier architecture: the browser as client, 
the Web cartridge as applications server, and Oracle7 as the database server. This architec- 
ture will become more flexible when OracleB and other products are available, bolstered with 


support for Java beans and other distributed-object technology. 


an open form. Markinga library object as 
a SmartClass means that it's available as a 
base object. If you right-click on a new 
object, you can choose aSmartClass object 
on which to base the new object. You can 
lock SmartClass properties, disallowing 
changes once they are copied to the library. 

The Object Library and subclassing cre- 
atea powerful reuse library for your forms- 
development process. Reusing objects is the 
classic method for improving productivity 
in object-oriented programming (OOP). If 
you can build most of your application 
objects through subclassing from a standard 
reuse library, you can quickly build appli- 
cations to deploy on the Web using standard 
elements and debugged code. 

The only problem I’ve found in this beta 
version is that once you've copied the object 
into the Object Library, you sever all links 
with the original object. To change the 
object, you must delete it and recopy it to 
the library; there is no configuration man- 
agement tool to simplify object changes. 


Oracle plans to fix this in its final release. 

Taken together, the new wizards, the 
Object Library, and subclassing increase 
your Web-development productivity dra- 
matically over the alternative of Common 
Gateway Interface (CGI), scripts, and as- 
sorted other development tools, particu- 
larly when you're developing several simi- 
lar applications. This isa first pass at making 
Developer/2000 easy to use. There is still a 
way to go, especially in the area of inte- 
grating reports and charting. Even so, any- 
one developing Oracle-based client/server 
applications for the Web should seriously 
consider Developer/2000 2.0. El 


Robert J. Muller is a partner at Poesys Associ- 
ates, an OO and client/server development con- 
sulting firm. He is the authar of The Oracle 
Developer/2000 Handbook (Oracle Press/ 
Osborne, 1997). Oracle Press is a joint venture 
of Oracle and Osborne, a unit of BYTE’s parent 
company, the McGraw-Hill Companies, Inc. 
You can reach bim at rmuller&waonline. 
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ast week, I was the featured 
speaker at ComputerFest in 
Springfield, Illinois. As part 
of my visit, we drove over 
to the National Center for Supercom- 
puting Applications (NCSA) at the Uni- 
versity of Illinois. It was only my second 
trip to Urbana-Champaign. The first 
time was in 1953, when I went there to 
see ILLIAC, which was at that time the 
world's most powerful computer. To- 
day, a good pocket calculator is more 
powerful than ILLIAC was. 

Larry Smarr, the director at NCSA, 
showed us marvels, such as the Cave for 
doing 3-D editing and directing. You can 
stand inthe Cave and watch galaxies col- 
lide, moving your viewpoint as you like. 
It's an astonishing experience. 

NCSA was established in 1985 with a 
Cray X-MP vector supercomputer oper- 
ating at 8.5 nanoseconds. NCSA was di- 
rected to make supercomputing available 
to a wide range of people. One of their 
goals isto teach students what supercom- 
puters are and how to use them, since 
what you'll work on after you graduate 
is likely to be agreat deal more powerful 
than what you have now. 

It'ssurprisingly easy to getan account 
with NCSA for your project. Time is 
available for high schools and colleges, 
and they have classes for teachers at 
various levels. You can find out more at 
NCSA's Web site (http://dilbert.ncsa 
.uiuc.edu). Incidentally, Mosaic, the Web 
browser, was developed at NCSA; peo- 
ple who were formerly on the NCSA staff 
later developed the most successful com- 
mercial Web browser. 

NCSA has come a long way since the 
Cray X-MP. They now have a number of 
Silicon Graphics machines as well as mas- 
sively parallel systems. There’s support 
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Jerry encounters some 
powerful machines and 
embarks on some 
programming projects. 


Sugarscape 


for languages other than FORTRAN, 
although most supercomputing models 
are done in FORTRAN. 

There's extensive work on graphics 
and displays, pioneered by art and design 
professor Donna Cox working with the 
supercomputer gurus. NCSA's early work 
in display design brought about a virtual 
revolution in scientific data display, and 
NCSA collaborated on a documentary on 
colliding universes that won an Academy 
Award nomination for best documentary. 

You can find out much more about the 
uses of supercomputers in Supercomput- 
ing and Science by William Kaufmann and 
Larry Smarr (Scientific American Books, 
ISBN 0-7167-5038). Kaufmann is a well- 
known astronomical writer. Between 
them, they’ve done a great introduction 
to why you need supercomputers. The 
graphics are stunning. 

The desktop world and the super- 


Borland Delphi 2. Delphi is enhanced 
Object Turbo Pascal. So far, I’ve done 
more with VB than Delphi, mainly be- 
cause I have so many VB books, but this 
is going to bea great opportunity to com- 
pare the two languages. 

They’re similar in concept and in the 
mechanics of programming, sharing such 
features as hiding local variables from the 
rest of the program and a top-down struc- 
ture. The major difference is that Delphi 
is compiled, while there are more third- 
party enhancements to VB. Both are pow- 
erful and fun to work with. Of course, 
Microsoft recently released VB 5.0, and 
one day I may move one or both of my 
projects to that environment. 

In both cases, the book to start with is 
the Teach Yourself in 21 Days volume. 
Teach Yourself Delphi 2 in 21 Days by Dan 
Osier (Sams, ISBN 0-672-30863-0) comes 
with the introductory version of Delphi, 


I'd forgotten just how much fun 
programming can really be. 


computer world are nearly unaware of 
each other at the moment; but that will 
change. Meanwhile, the Compaq work- 
station with dual Pentium Pro processors 
on my desk is more powerful than the 
Cray X-MP supercomputer of 1985. You 
may recall that a Hollywood consortium 
got a Cray to do The Last Starfighter. 
Now Гуе gota desktop system I could do 
that with, By 2000, I may havea machine 
that could do Jurassic Park. 


| "D FORGOTTEN JUST HOW MUCH 
fun programming can really be. I have 
two large projects, and lm using two lan- 
guages, Microsoft Visual Basic 4.0 and 


and with good reason. Teach Yourself 
Visual Basic 4 in 21 Days by Nathan and 
Ori Gurewich (Sams, ISBN 0-672-30620- 
4) is similar, well organized and laid out 
in a series of logical lessons, each with 
plenty of examples. 

Neither book is sufficient. For some 
reason, all programming books overlap 
butaren't congruent. I don't know what 
to recommend as supplemental reading 
for Delphi. For VB, I have found Peter 
Aitken's Visual Basic 4 Programming 
Explorer (Coriolis Group, ISBN 1-883577- 
21-7) to be well done. In addition to the 
21-day program described by the Gure- 
wiches, it's worth doing a parallel effort 
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v Windows 95 
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Why use PKZIP for Windows? 


e Save on-line time charges and save 
disk space. 
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in Aitken's projects. Finally, Mark Steven 
Heyman's Essential Visual Basic 4 (Sams, 
ISBN 0-672-30771-5) cleared up several 
problems and isn't a bad reference. Hey- 
man's book has the subtitle АЈ You Really 


of low-end machines you're likely to find 
in classrooms. 

One implicationisT'll have to learn how 
to make CD-ROMs; given that we have two 
different read/write CD-ROM drives, I 


My first project is to move Roberta's 
reading instruction program to Win 95. 


Need to Know, but that's not quite true, or 
at least it wasn't for me. 

The problem with all these books is 
that the authors are so familiar with their 
subjectthat they leave out things they think 
obvious, but certainly weren't to me. For- 
tunately, what one thought too obvious to 
mention was generally covered by one of 
the others. Given VB, these three books, a 
reasonably good Windows 95 (Win 95) or 
NT computer, and some determination, I 
think anyone can learn to do quite sophis- 
ticated programs. The resulting code may 
notbe either elegant or efficient, but that’s 
not as important as it used to be. 


My FIRST PROJECT IS TO TAKE Ro- 
berta’s reading instruction program and 
move it from the Mac to Win 95. That’s 
harder than it sounds, partly because the 
Mac version is written in SuperCard and 
the transformation to either VB or Delphi 
isn’t all that straightforward. Mostly, 
though, it’s because unlike Macs, Windows 
systems don’t have acceptable text-to- 
speech programs. Macs come witha speech 
synthesizer that’s spectacularly better than 
anything you can get for Windows. It’s 
good enough to teach reading. 

Since there’s no acceptable text-to- 
speech synthesizer for Wintel systems, we'll 
have to record all the sounds using the Win 
95 Sound Recorder. Roberta’s phonics pro- 
gram uses the 1000 most common words 
in English (as well as quite a few others); 
this means Roberta will have to record each 
of those words as well as about a thousand 
sentences and blends. There’s probably a 
better way to do it, but for the moment, 
we’re making each of themaseparate WAV 
file. Pm devising a nomenclature scheme 
to make it easier to find the sound file we 
want when it’s needed. 

Including some 2000 wave-table record- 
ings means the program will be on a CD- 
ROM and can be run only on a Win 95 
machine with a CD-ROM reader and a 
Sound Blaster-equivalentsound card. The 
Mac version is distributed on floppy 
disks and is designed to run on the kind 


suppose that's no bad thing. Of course, 
once we bite the bullet and make all those 
recordings, we'll port it back to the Mac. 
While the Mac speech synthesizer is very 
good, it doesn't always get all the inflec- 
tions right, and we've had several people 
object to using "talking computers." It will 
be interesting to see if there's a difference 
in results. 

Most software publishers say that wave- 
table recordings of real speech work bet- 
ter for education than synthesized speech. 
I've always questioned that assumption. 
Certainly voices count. Our tests show that 
using the harsher "Agnes" Mac voice gets 
better results than the far more pleasant 
and human-sounding “Victoria” voice. 

However, when we use Agnes, we get 
such spectacular results from the synthe- 
sized Mac version—an average of 1.5- 
year's growth in reading capability from 
three months of using the program—that 
there's not much room for a wave-table- 
recorded program to make improvements. 
It would be wonderful if it did. 


| GENERALLY GO TO THE ANNUAL МЕЕТ- 
ings of the American Association for the 
Advancement of Science. It's where I find 
out what's going on in medicine, physics, 
astronomy, biology, climatology, and so 
forth. Of course, it's also a convenient way 
to learn the latest about using computers 
in the sciences, and generally there's at least 
one good session on the future of com- 
puting. However, I really go to find outthe 
latest developments in those other fields. 

This year, there were papers on every- 
thing from life on Mars, to theories of how 
the immune system works, to really good 
epidemiological evidence that if you don’t 
smoke and you do eat lots of fruits and veg- 
etables, you are unlikely to get cancer. (I 
asked about vitamins, and Dr. Bruce Ames 
of the University of California, Berkeley, 
pointed outthat the same people who take 
vitamins are likely to eat lots of fruits and 
vegetables, so epidemiological studies 
aren't going to help with that one.) 

The real conclusion is that we would 
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be better off spending our money on diet 
than annually spending almost $2000 per 
American family taking the last carcino- 
gens out of the air we breathe. In fact, 
spending half that on fruits and vegetables 
(and eating them) would reduce cancer by 
orders of magnitude over the effect of get- 
ting those last carcinogens out of the 
atmosphere. Ames told of the coffee- 
drinking scientist smoking a cigarette as 
he exposes a rat to megadoses of smog.... 


M Y SECOND COMPUTER PROJECT, 
Sugarscape, comes from a paper given by 
Robert Axtell ofthe Brookings Institution. 
His presentation was largely a summary of 
Growing Artificial Societies: Social Science 
from the Bottom Up by Joshua M. Epstein 
and Robert L. Axtell (Brookings Institution 
Press/MIT Press, ISBN 0-262-05053-6). It's 
a report on using computers in *bottom- 
up" social sciences to simulate quite com- 
plex behavior with very simple rules. 
There's a CD-ROM version available with 
QuickTime movies of test runs. 
Sugarscape starts simply. Consider a 
grid of 50 by 50 squares. Each square con- 


tains from zero to four units of "sugar." 
The grid is inhabited by 400 creatures rep- 
resented by dots. The creatures live on 
sugar (and nothing else), consuming from 
one to three units per turn. These creatures 
can see from two to four squares in all 
directions, and they can move as far as they 
can see. 

Each "year," the creatures are consid- 
ered in random order, and when its turn 
comes, a creature looks in all directions, 
finds theuninhabited square it can see that 
hasthe most sugar, goes there, and collects 
all the sugar in the square. It consumes 
what's needed to keep it alive; if it hasn't 
got enough, it dies. If it got more than it 
consumes, it keeps the surplus. 

We need one more rule: sugar replace- 
ment. That can be either full replacement 
(fourunitsquares are instantly restored to 
four units, etc.) or partial replacement, 
such as one unit per year up to the square's 
starting level. 

That's it. Fire it up and watch the dots 
move. With those simple rules, you get 
some pretty complex behavior. Às you'd 
expect, the creatures with long vision 
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and low metabolism do the best. You can 
simulate evolution by keeping the number 
of creatures constant: if one dies, it is re- 
placed by another with random metabo- 
lism and vision. If you correlate vision with 
metabolic activity, you get a different re- 
sult. Mostly, what you end up with is a 
hunter/gatherer society of immortals. 

Now you can add combat. One rule 
might be that the creature with the most 
sugar wins and takes the loser's supplies. 
You can add sexes with mating and inher- 
itance, including the computer equivalent 
of chromosomes and genes. You can let 
them age and die. You can add a second sub- 
stance so that commerce can develop. You 
canadd cultures and education; and so on. 
Before you know it, with very simple rules 
you get very complicated "societies." I 
was fascinated when I heard the paper, even 
more intrigued when I got the book, and 
couldn't wait to start building my own Sug- 
arscape experimental landscape. 

The program isn't complicated. I have 
not used the actual Brookings program. 
I'm designing mine to make it easy to add 
rules I've thought of that Epstein and 
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Chaos Manor 


Axtell don't seem to have tried. Besides, 
it's fun to plan the program. 

They did most of their work on a Mac. 
What I'm planning is a bit more compli- 
cated. It would probably be easier to do 
this on a Mac, but it will run faster on my 
Compaq workstation with dual Pentium 
Pro processors; besides, I have to learn 
VB and Delphi to get Roberta's program 
running in Win 95. Both projects are tak- 
ing longer than I like, but that's mostly 
because I' m also writing these columns, 
finishing rwo novels, and making several 
out-of-town speeches. It's a great life if you 
don't weaken. 


OFTEN FIND MYSELF PLAYING INTEL- 
lectual honeybee. Sometimes it does some 
good. I'm getting Larry Smarr of NCSA 
together with Axtell with the notion that 
given supercomputers, they can build even 
more complicated societies with parallel 
movement rather than serialized random 
movement. They can also add many more 
creatures: NCSA is accustomed to keeping 
track of thousands to millions of stars in 
colliding galaxies, with stellar explosions, 
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collapses to pulsars and black holes, and 
suchlike. You haven't lived until you've 
watched galaxies collide at a million years 
a second. But the real point is that with 
supercomputers, it's possible to go far 
beyond Sugarscape. 


Of Supercomputers, Sound Files, and Sugarscape 


to program and track every single element: 
millions of stars or molecules of fluid. 
One of the NCSA models is a picture of 
Chesapeake Bay chopped up into thou- 
sands of small “cells” not all the same size. 
The Bay is a shallow layer of water over a 


You haven't lived until you've watched 
galaxies collide at a million years a second. 


The social sciences haven't been very 
good at using computers. When Einstein 
was asked why we knew so much more 
about physics than sociology, he said it was 
because sociology was much harder than 
physics. Physics thrived under analytical 
methods, reducing things to their simplest 
elements: a ball rolling down an inclined 
plane, a pendulum swinging in a vacuum; 
that sort of thing. When the same meth- 
ods were applied to social sciences, they 
didn't work well if at all. 

This was true at a certain level in physics. 
When you get down to the atomic level, 
the classic reductionisms don’t work well. 
The best way to simulate some systems is 
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thick layer of mud; mud flows, but not in 
the same way that water does. It's not hard 
to simulate what happens with each cell, 
but that cell will affect the ones around it. 
To watch the Bay as a whole, you need a 
computer capable of keeping track of all 
those cells and their interactions; but with 
that model, you can look at the effect of 
big storms or taking all the water out of 
one ofthe feed rivers. They display all this 
in 3-D in the Cave. 

Epstein and Axtell are taking the same 
approach to studying societies: build them 
up from individuals following relatively 
simple rules, let them interact, and see 
what happens. They have intriguing 
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results from small models of a few hun- 
dred individuals, but computational lim- 
its make it more difficult to compute the 
interactions you'd get from simultaneous 
movement. (They get around this by let- 
ting the players act serially, but each “year” 
randomly chooses the order in which they 
act.) 

With supercomputers, the “players” can 
act simultaneously. You can keep track of 
vastly many more of them. Finally, with 
the wonderful display techniques devel- 
oped at NCSA, you'll have a better chance 
of spotting results. I can’t wait for Smarr 
and Axtell to get together. 

Having said that, there’s still a lot of 
room for ingenious use of desktops here. 
Not only is playing with Sugarscape a fun 
thing to do with a computer, but who 
knows, you might make a real contribu- 
tion to understanding human economics. 
If this intrigues you, get the Epstein/Axtell 
book. You'll love it. 


= EM IS OUR ARTIST ASSOCIATE 
who works on high-end graphics. He has 
our large test-bed Compaq workstation 
with dual Elsa video boards I described last 
month, as well as our new Mac. His report 
is too long for the column, but you can find 
it on the BYTE Web site. It’s well worth 
reading. What David is working with 
would have been called a supercomputer 
a couple of years ago, but you can buy the 
whole system for $30,000 or less right now, 
and it will be half that within two years. 

We now have two Compaq worksta- 
tions. When it became obviousT'd never get 
David to give up the big Compaq, I wan- 
gled a second one. The big one is still in 
David'sstudio because he can actually make 
use of its power. 

Meanwhile, I have the Compaq Profes- 
sional Workstation 5000, with dual 200- 
MHz Pentium Pro processors, 64 MB of 
main memory, a Matrox Millennium video 
board, and built-in Sound Blaster-com- 
patible stereo sound. It can boot up in NT 
4.0 or Win 95. Needless to say, it is wick- 
edly fast in either. 

l've been accused of being overly fond 
of my machines, and I suppose it's true. 
Гуе never had acomputer without a name, 
even before networking required com- 
puter names. This one is Princess, and she’s 
pretty wonderful. At the moment, she’s set 
up next to Cyrus the Cyrix P166; love may 
be blind, but I have a rule against chang- 
ing main machines withouta lot of routine 
use of the new one. I’m writing this on 
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START with the most 


advanced client-side SDK on 
the market: c-tree? Plus at 
$895. 
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e Multiple supported protocols 
e Fast, portable, reliable 
* Powerful features like 
transaction processing 
e Win95, NT, and 
Windows 3.1 ready 


ADD a strong, multi- 
platform, industrial-strength 


Server that supports. 
e File mirroring 

e Heterogeneous networking 
e Automatic disaster recovery 
e Multi-threaded design 

e Best price/performance 
available: from $445- $3745 


deployable rod, С th. 
your needs. 

e Portable 
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° Batch Operations * Multi-threading 
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Cyrus, but my program developmentis all 
done on Princess. 

In Win 95 mode, Princess runs all the 
Win 95 games [ know and the DOS games 
that run on anything else. Games are a 
good way to test driver compatibilities. 
In NT mode, Ican run anything advertised 
as NT-compatible; in particular, VB works 
just fine, including calls to play WAV files. 
Some VB books dgn’t cover sound at all, 
and it's not well described in the rest. In 
particular, although the 21 Days book 
has along discussion on wave-table sound, 
I don't believe I'd ever havelearned how 
to include sound in a program from that 
book. Fortunately, it's easy enough when 
you learn how. 

VB has no sound capability as such. 
Instead, you make calls to the Windows 
media control interface (MCI) by sending 
it messages telling itto open a wave-table 
file, play it, and close it again. There are 
at least two ways to do this. The method 
I used is described in Aitken's book. It's 
complicated enough that I won't describe 
it here; look under sound in the index. It 
works well, but one caution: this partic- 
ular operation is extremely case-sensitive. 


| CONTINUE TO BE IN LOVE WITH THE 
Olympus D-300L digital camera. It takes 
1024- by 768-pixel pictures that look just 
gorgeous blown up full-screen on a good 
ViewSonic or NEC monitor. They make 
huge BMP files, but JPEG compression cuts 
them down to size (about half a megabyte 
each), and they still look great. The lens is 
good, with good depth of field, and I get 
good pictures in far lower light levels than 
I thought I would. 


I’m going to talk about the problems 
with this camera, but keep in mind that I 
love the thing. 

First, there’s no PC Card slot, meaning 
that youcan’t change “rolls” of film. Those 
who take a lot of pictures may find this 
important, particularly since it takes over 
30 seconds to transmit each picture to your 
computer. You can squirt the pictures onto 
a laptop, but that takes time. On the other 
hand, you can erase any given picture 
right on the camera, so you’re keeping 
only the ones you want. I never get a full 
30 good pictures I want to keep before I 
have a chance to move them. On trips, I 
often carry a regular film camera just in 
case, but so far I haven’t had to use it. 

Second, it’s fairly easy to run down the 
batteries. The D-300L is activated by open- 
ing aslide that uncovers the lens. That feels 
very natural, and I don’t often forget to 
close that slide; but sometimes when I put 
the D-300L away in my briefcase or shoul- 
der bag, I accidentally slide the lens cover 
and thus activate it. Atleast once, I've found 
[had insufficient battery power to take pic- 
tures. The D-300L uses standard AA bat- 
teries you can find all over the world. After 
Ireplaced the batteries, I was pleased to see 
that the low battery warning comes on in 
plenty of time, and the camera disables 
itself before the power gets so low it loses 
any pictures already taken. 

The D-300L comes with Adobe Photo- 
Deluxe software. It’s all right, but if you're 
used to Photoshop, you'll hate Photo- 
Deluxe. On the other hand, it works, 
and it will output your picture in most 
standard formats, including JPEG. It's also 
a lot cheaper than Photoshop. 
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Of Supercomputers, Sound Files, and Sugarscape 


The neat thing about the D-300L is 
that once your pictures are saved on the 
computer, they’re available as wallpaper, 
or you can put them up on the Web. 

You can also print your digital picture 
on the Alps MD-2010 Photo-Realistic 
Color Printer I’ve described in previous 
columns. The result probably won’t be 
as stable as an actual photographic print, 
but it will be considerably cheaper (per 
copy, that is; you can get a lot of photos 
printed for the cost of the printer). The 
MD-2010 output is remarkably good, and 
so far we haven’t noticed any fading de- 
spite being hung in normal light. 

It’s pretty clear that digital cameras 
are the wave of the future. 


bu ALSO EXPERIMENTING WITH FRANK- 
lin Quest’s Ascend coupled with the 
PalmPilot PDA. It works quite well. The 
PalmPilot has a dock you attach to a serial 
port, and when you put it into the dock, 
everything synchronizes automagically. 
It’s pretty neat. The real question with the 
PalmPilot, as with any PDA, is, will I carry 
it? I must have a peach crate full of neat 
PDAs. They all work, I got excited about 
each and every one of them, and then one 
day I noticed I hadn’t carried it in weeks, 
and into the crate it went. We’ll see if the 
PalmPilot escapes that fate. Meanwhile, I 
can’t live without Ascend, which I use as 
my calendar, appointment book, task 
manager, scheduler, and diary. 

The book of the month is Epstein and 
Axtell’s Growing Artificial Societies. The 
game of the month is Blizzard Entertain- 
ment’s Diablo, which is great fun for asin- 
gle player, but it also comes with a way to 
hook up with others over the Internet to 
have multiple heroes in one dungeon. 
Next month, Ill try to get a running start 
on the piles of stuff that accumulate here. 
Wish me luck. Tomorrow, Niven and I go 
to the beachto blitz The Burning City, and 
our agent just called to say United Artists 
is buying The Legacy of Heorot fora 
movie. Hollywood money is like fairie 
gold, but we'llsee. E 


Jerry Pournelle is a science fiction writer and 
BYTE’s seniorcontributing editor. You can write 
to Jerry c/o BYTE, 24 Hartwell Ave., Lexington, 
MA 02173. Please include a self-addressed, 
stamped envelope and put your address on tbe 
letter as well as on the envelope. Due to tbe high 
volume of letters, Jerry cannot guarantee a per- 
sonal reply. You can also contact him on the 
Internet or BIX at jerryp@bix.com. 
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disks for software distribution. 
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anyone can use CD Dupe-It! 
Simply insert your original disk 
and push "enter." The onboard 
fast multimedia processor decodes 
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You'll easily and quickly produce 
identical bit-for-bit duplicates. 
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К... your ability to view and control your network 
to a higher order. OutLook‘ delivers more perform- 
ance for less money* than any other multi-user 
keyboard, monitor and mouse switch. OutLook‘ 
features the latest OSCAR" on-screen firmware. So 
now up to four network administrators can key in 
their passwords and simultaneously access up to 64 


file servers connected to OutLook^ with just a 


keyboard and mouse. Simply highlight the server 


name you've entered into memory, click, and connect 


* Based on a similarly configured competitive product. 
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Outlook! enables 
network administrators 
to access file servers 


simultaneously from any 


one of four PC consoles. 


to any PC Macintosh™, Sun™, or UNIX™system via 
the OSCAR menu screen. Want more administrative 
control, flexibility, and productivity? What are you 


waiting four? Look into OutLook‘. 


Call (800)-861-5858 or (425) 402-9393 today to see how we can raise 
your efficiency by the power of Outlook‘. 
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Circle 184 on Inquiry 


Prices & Availability 
Subject to Change 
Without Hotice 


Mon-Fri, 8:00 a.m. to 5:00 p.m. PST 
Sat. 10:00 a.m. to 12:00 neon 


THE FIRST СМЕ COMPUTER BASED 
[RAINING PROGRAM IS HERE... 


he first 700% Computer Based Training (CBT) DON’T PUT YOUR CAREER ON HOLD ANY LONGER! GET THE 


program on CD-ROM to fully prepare you for Novell's СМЕ SELF-STUDY COURSE AND GET CERTIFIED...FAST! 
CNE exams. Its innovative design provides fast, m. — COURSE MODULES INCLUDE: 
n - 


effective and convenient training to anyone p FRONT | мадду 
wishing to become a Certified NetWare EOE JA Administration v3.1x 
Advanced Administration v3.1x 


Engineer, even when hampered by a 
busy schedule. Our CNE CBT allows you 3.1x Installation & Configuration (#802) 
Service & Support for NetWare (#801) 


to learn and practice everything you'll 
need for full NetWare certification. TCP/IP Transport for NetWare 
Networking Technologies 


All on one CD 
interactive NetWare simulation NetWare 3.1x to 4.1 Update. 
*NetWare 4.1 course also available 


for hands-on exercises 
e Study at your own pace 
» Hundreds of practice questions s! 


Priced below competitive products The CNE Self-Study Course comes with the full version 
> Everything you need to prepare for Novell's tests! of the required Micro House Technical Library.™ 
^ 


The ForeFront At CERTIFICATION Self-Study Course" 


„iS the first 100% Computer Based Training (CBT) program on CD-ROM designed 
to fully prepare you for the A+ Certification exams. This hands-on self-study course 
will give you all the technical material, knowledge, 
interactive exercises, and confidence you'll need to » All on one CD 
| pass your exams and excel in today's competitive Interactive simulations 

PC repair marketplace! Luft тр SWR. SONG 
CONVENIENT! авы Р 


ЕогеЕгопіѕ A+ Certification Self-Study Course!" » Hundreds of practice 


| ee oe нн 5 S gives you flexibility and portability unmatched by MET 
ERIS ЕЛЫ ET P =) [ ike 4 traditional training methods. You'll study at your ond ai 
аза Т = own pace using our easy to follow, step-by-step competitive products 
format. Study whenever and wherever it's » Everything you need to 
convenient for you! prepare for the exams! 


Free Technical Support • Next Day Shipping * Performance Guaranteed 


Call for Special Discount Pricing Today! 


(813) 724-8994 « FAX (813) 726-6922 


FOREFRONT 


ForeFront Direct, Inc. Circle 183 on Inquiry Card. 
25400 U.S. Hwy. 19N., #285 Clearwater, FL 34623 
Copyright ©1996 ForeFront Direct, Inc. All Rights Reserved. ForeFront СМЕ Self-Study Course and ForeFront A+ Certification Self-Study Course are trademarks of 


ForeFront Direct, Inc. The foreFront Logo is a trademark of the ForeFront Group, Inc. All other trademarks are the properties of their respective holders. BM 
ForeFront Direct, Inc. is a subsidiary of ForeFront Group, Inc. 


Circle 190 on Inquiry Card (RESELLERS: 191). 
Windows NT 4 Solaris | Windows 95 OS/2 PC-DOS SCO UNIX 


DIPAAION 


Switch without Risk! 


Now you can run both Win 95 and DOS/Win 3.x on the same PC! 


dais [хәм 


If you're considering Windows 95, for new aes um in : وج‎ "ete 
but have "update phobia", new utes • it’s easy to use - just select the 4 A p] 
System Commander lets you switch OS you want from the menu and (К! MMA N E | | 
without fear! In fact, yn сап st §, System Commander does . 

run Win 95, 3.1, ИЙ nrun more thane | the rest; to use another OS, is only 599% 

NT, OS/2, and "op eng spem ын simply reboot and make and comes with an 
DOS without тг ро обете» 21 unconditional 60-day 


repartitioning your ۶> x saves you money - install money back guarantee. 
PC unless you P add а апу donibimtrton of 


want to ... safely, " | operating systems Get ca — shipping* 
effortlessly and ү - when you mention this 
inexpensively. 


System Commander: 


GG SMOPUIM 


Call today, have it tomorrow!" 


800-648-8266 


www.v-com.com 


SIPAAXIUL 


т | Look for System Commander in the Utilities 
April 1996 Jan 7, 1997 gum pm ptem 


1 © V Communications, и ъ 4320 Stevens Creek Blvd, #120-BYT8 • San Jose, CA 95129 • (408) 296-4224 • Fax (408) 296-4441 


* When ordered before noon PST. No Saturday delivery. Continental US. CA res. add $7.25 sales tax. Offer subject to change without notice. 
All logos and product names are trademarks of their respective companies. VISA/MC/Amex ©1997 


Windows 3.x > DOS/V . Windows 95] | Warp 4 © MS-DOS Linux 


Coherent Unix 


Managing Multiple Servers? 
Think MasterConsole for Rock-Solid Control 


Save Time, Space, & Money PCs, Macs, and Suns, running any operating 
MasterConsole is the premier KVM switch, engi system or application software. Thousands 
neered to provide complete, reliable control of all already rely on MasterConsole. So can you! 


your systems from о single keyboard, monitor, and Рог more information call 
mouse. It improves operations ond eliminotes the 800-RCI-8090 ext. 71 


cost and clutter of unnecessary peripherals to save pms : 
you fime, spoce and money. "ЕЕС | a 


“We tried other products but they were flatout 
unreliable. MasterConsole is rock-solid.” 


Hardware & Software Independent 


MosterConsole’s unique technology enables flawless Rick Jorgenson 
control of 2 to 64 computers in any combination of р Information Systems 
ecor 
N ` 

o New 
ss Mastery. 7 
= Raritan ушн 
Raritan Computer Inc. Tel. 908-764-8886 p » 
400 Cottontail Lane Fax 908-764-8887 


Somerset, NJ 08873 


E-mail sales@raritan.com http://www.raritan.com VSI Us At COMDEX/Spring, June 2-5, Booth #N2740 and 


PC EXPO, June 17-19, Booth #5050 
MasterConsole and MasterView are trademarks of Raritan Computer Inc. (S0 9001 Certified 
Circle 186 on Inquiry Card (RESELLERS: 187). 


See Us At: 


COMDEX/Spring 
June 2-5, Atlanta, GA 
Booth #N2460 


PC EXPO 
June 17-19, New York, NY 
Booth #2221 


BREAKTHROUGH the clutter'of- Flash memory for future upgrade CALL TODAY FOR FREE CATALOG: | 
multiple keyboards, monitors, and of features * Keyboard/Video Control | 
mice with this latest INNOVATION Easy to.use OverView™ system gives ч p Servers 

Ж ata Switches 


from Rose. ‘This switch has every control and status with on-screen graphics 
feature you asked for: Many other features! 800-333-9343 


Switches several servers or computersto ROSE ELECTRONICS INVENTED 
a single monitor, keyboard, and mouse the first keyboard-monitor switch. 
Supports any mix of PC, Apple, Sun, We have an extensive line of key- 


RS 6000, HP 700 series, DEC Alpha, SGL board and video control products 
or other computers from any keyboard for any application 


| or mouse 


Front panel has keypad for easy selection 
of computers and configuration 


Front panel display shows computers 
name and other information 


+ Command to switch can come from your 
keyboard, front panel, or R5232 port 


| Simple to use keystrokes switch 
computers for fast and easy control 


Built in daisy-chaining to support up 
to 256 computers 


p жы л: d Р y HOt Tei " C 4 7245 im dal i Y LE 022.f Na A 
nOUSTUN TE ABS í£ UM 5 Е > 01" 535.7 ә“ o0 £4 d a A r2. Ч = ШИ Ч sc 


Circle 181 on Inquiry Card (RESELLERS: 182). 


Circle 197 on Inquiry Card RESELLERS. 198). 


EE 


a Wide SCSI Cables - Terminators - Te 


If you want: Ultra SCSI Performance use our Teflon Cables & Active Termina tors. | Our سسا‎ SCSI Technicians will solve all your SCSI жет guarantee 


SCSIVue "Active Terminator $C Gold Diagnostic Adapt&rs 2€ 


g 2 , \ 

Optional Styles: ۰ 
Benefits: Remote ys * 68 Pin Drive to 50 Pin IDC (runs wide drive as narrow) 
— » 68 Pin External Adapter to 50 Pin (converts Host Adapter) 
i nus Centon | ц Transfer * Gender Changers both 50 pin and 68 pin (all combinations) 2 
* Diagnoses Problems * Analyzes Signal Quality * Adapters with partial termination built in for 68 to 50 converters 


Features Teflon” 90 Ohm External Cables 


* Active Regulation * Supports 68 Pin, 50 Pin SCSI 
From: _ Benefits: 


* Status Indicators * Gold Contacts 
bh Û *Ultra5C5I 40 MB/s operation (Granite Exclusive!!!) 


COMPATIBLE 
Ultra SCSI 40MB/s Std. & Wide Compatible ^ 


From: Р ə Fixes Ultra SCSI External Cable Problems 
"50 d Diagnostic Cables o ! Features: 
- Benefits: Features: , 4 * Perfect 90 Ohm Impedance Match 

* No Loss Of * Diagnostic Indicators * Large Ferrite Filters e Triple Pronged Connector With Gold contacts 
uidet. Data * Triple Shielding (Unique Cable Design) Тейол® is a registered trademark of DuPont 

* Faster Performance » Double Gold 20u" Plated Connectors A 7 
Test Cable Integrity «Era Heavy 25 Gauge Wire, 50 & 68 Pin Active Digital Ultra SCSI Echo / Repeater 
FAST SCS! Cables 20MBis! Over 100 Cable Styles in Stock Benefits: 


* Doubles the Ultra 5CSI Cable Length (up to 18") 
* Fixes Ultra SCSI External Cable Problems 

* Models Available for all SCS! types (Int. & Ext.) 
Features: 

> Active Termination and Signal Purification 

* Ultra Fast Performance for Added Capabilities 
© Diagnostic Capabilities • 30u” Gold Contacts 


ane’? Teflon Custom Internal Cables 


* Less Errors, Ultimate Performance 

* Silver Wire Improves Signal Quality 
Features: $: 3 , 
* Perfect 90 Ohm Impedance Match | 
* Triple Pronged Connector With Gold contacts 


Custom Internal Cables in 1 DAY! 


wer Supply Included 


External Ultra SCSI Cases 


Benefits: * Ultra SCSI Custom Teflon Cable Installed 
E * Custom Enclosures іп 1 Day for Raid & Arrays 


-1 Digital Switch 


» Share S SCSI Devices Between 2 Computers 

» Attach up їо 14 Devices to 1 Computer 
Features: 

» 2-1 Active Digital Switch/Repeater | 
s Regenerates SCSI Signal for Long Runs | 


Benef 


From: 


NEW! Say Cooler Kit | 
keeps those HOT Ultra 

SCS! Drives COLD as ICE! | 
Dual Fan & Bracket $29 


The SCS! Solution Company злол Whipple Rd. • Union City, Ca. 94587 « Ph: 510-471-6442 • Fax 510-471-6267 | 


Raidtec 


tne Dest r a 
„25.12 И ©. Leet. АРС... TIN се / ¥ зегі | ГОТ a Па! 


Catalog Online at.. www.scsipro.com 
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Raidtec is the e affordable, open, RAID solution for 
complete data protection. We manufacture a full 
line of RAID subsystems, enclosures and controllers 
that can give 10096 data uptime and data availability. 
Ideal for mission critical, storage intensive, and 
high bandwidth applications. 


* Fibre Channel (FC-AL) 
* Up to 200 MB/sec data transfer 


Raidtec Corporation (USA) 


* Fast, Wide, Ultra SCSI тыштын 

e Single Ended or Differential р Acl Meet 
RAID ; ax. - 6 

be - НОЕ гари VICEM eMail: raldtecGraldtec.com 


• On-the-fly hardware parity generation 


* Rackable, stackable Raidtec Corporation (Europe) 


E = Glen Mervyn House, Glanmire 

* Hot replaceable drive bays, fans & power "E = ee Cork, Ireland 
supplies {{| шш en | Tel. 353-21-821454 

e A РЕ Software Lianen _ — Fax. 353-21-821654 
eMail: raidtec@glenm.ie 


* Remote alarms, configuration & manitori 


"E Mp A ССТТ ЖЕТҮҮ | 
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internet: httpi//www.raldtec. cc com’ m 
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Powered By Poly well 


For CAD/CAM, Animation, Video Editing, Internet/Intranet, SQL Servers 
With Exceptional Service Support and Quality Assurance 


ЦІ bs IEEE: шешшш: 


WAS o 


500MHz (256-bit Alpha 21164A) Super System with 4.3GB HD from $4,995 
| 400MHz (256-bit Alpha 21164A) Advanced System with 3GB HD from $3,995 
333MHz (256-bit Alpha 21164) Standard System with 2.1 GB HD from $2,995 
300MHz (128-bit Alpha 21064A) Basic System with 1.2GB HD from $1,995 


PolySun Ultra Sparc Il 250 Rackmount Server from $12,950 | 
PolySun Ultra Sparc 167 PCI Internet Server with 2GB HD from $5,995 | 


Dual Pentium ll 2x266MHz 512K Server with 9GB Ultra from $5,995 
Single Pentium 1! 266MHz 512K PowerStation with 5.1GB HD from $2,995 
Pentium MMX 200MHz Power User PC with 3.8GB HD from $1,999 


Poly K6-233 MMX Power Value PC with 2.5GB HDD from $2,195 
Poly K6-200 MMX Best Value PC with 2.1GB HDD from $1,995 
Poly K5-166 Budget PC with 1.2GB HDD w/o Monitor from $ 999 


Polywell Computers, Inc (8 00) 789-8027 


American Made Computers rder Line 


461 San Mateo Ave., So. San Francisco, CA 94080, USA 
Tel. (415)583-7222 Fax: (415) 583-1974 E-Mail: info@polywell.com 
5-year in-house labor, 2-year standard parts PC n xX WELL 
24-hour tech support, optional on-site service SYSTEMS 


10-year toll free support, 30-day money back guarantee 
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BUILD A 


FROM 379” 


ОЕ СИИ MEW! Tiger РС Кїз! Featuring The New 


Pertiun ММА 
or 6186 CPU! AMD-K6, Pentium MMX 200MHz & 


X PENTIUMS! 1249 


: Intel Pentium 133MH2, 166MHz MMX 
or гам: MMX« • 16 or 32 MB EDO RAM * 1.3 or 20 GB 
. EIDE Hard Disk * 4X or 16X CD-ROM • 33.6 KB 
| Fax/ madem w/Voice + 3D Surround Sound w/ 
amplified Speakers • $3 2D or 3D Video * 3.5" 
_ Floppy Drive * Premium Keyboard e PS/2 
Speakers * $3 VIRGE 3D Video With 4MB * 35" | Mouse * Onboard PCI 1/0 Controller 
7 Floppy* Premium Keyboard « PS/2 Mouse * 512KB Ч e Enhanced Parallel Porte 2 High-Speed 
Pipelined Burst Cache • 2 USB Ports * 4 PCI and 4 — Ml Serial Ports • Advanced 9-Bay Case With Third 


e AMD-K6 or Pentium MMX or IBM/Cyrix 6x86« 

» 16 MB DIMM EDO RAM * 1.3 or 4.3 GB Hard Disk 
* 8X or 16X CD-ROM * 33.6 KB Faxmodem with 
тын аа ИШИ rr 


ISA Slots * Infrared Port * UO Controller « EPP/ECP Cooling Fan * 1-Year On-Site Warranty 
Tiger Assemble-It-Yourset Multimedia Kits Port « 2 16550 Serial Ports • $-Bay Case with fan | 
Р Expansion — SIMM DIMM Pipeline EDO — Harb ‘Video Videa Syslea | 
Processor — _ _ __ "em?  COROM Herd Disk — Price — етй COROM Hard Disk Price ИИ Slots Slots Slots Cache (СО:АОМ IRAM Drive Type ВАМ Nem s Price | 


IBM/Cyrix 6x86 PR200+ — A113-8800.1 8X 13 $979.99 A113-8804 16X 4.3 $1,149.99 


Pentium 133 SPCIZISA 4 0 25K 4X 16MB 13GB 2D 2MB A113-11332 5999 
AMD-K6 MMX 200MHz — A113-8700 8X 1.3 $1,199.99 А113-8704 16X 4.3 $1,369.99 | Pentium MMX 1668 PC/4ISA 2 512K aX 16MB 20GB 3D 2MB A113-1166.2 $1,249.99 


MMX Pentium 200MHz — A113-8600.1 8X 1.3 $1,399.99 — A113-8604 16X 4.3 $1,569.99 | PentiumMMX 200 4PCUAISA 2 SIK 16K 32MB 20GB 3D 4MB А113-11708 71690 


Monitor not included. 


"5p UPGRADE TO А | nue _ 5 99 
NEW 6086.2219° L 
` Faster Than A Pentium Prof 
mu *IBM/Cyrix 6x86 CPU: ‘Speeds Fe From 219 To y ү! | 
PR20+ * Advanced PCI Motherboard « Two 72-pin WORLD Lr i in eg 
SIMM Slots • Two 168-pin DIMM Slots {Call for Powared! b- 


y 


| PRIZ MB specs) * 51208 Pipelined Borsi Cache» | — « AMD-K5 MMX 165MHz, 200M Hz or «20043 GB EIDE ard Disk i n he 

3 Two Universal Serial Bus Ports « PS/2 Mouse Port : EX or 16X CD-ROM | E uw 

p Header + Infrared Port Header * Onboard Floppy «ИЯСЕ 30 or Matrox Mystique Video +325 KB Faxmodem with Vaice eS cick Чарын 
Controller * Onboard PCI EIDE Controller | «32 MB EDO RAM «3-D Surround Sound MORE! AST Р 


Motherboard Prce Motherboard 


Only ems Ex Kad Case kemê SIMM DIMM CDROM Hard ‘Video Video — System System 


Processor Stots Slots Drive Drive Processor Memory hem? Pree 


ean воле P2 AN13-8621.1 $21890 АТ13-86201 S259 | AMD-K6 MMX 166 MHz 2 2 8X 20GB S3VIRGE 4MB A113-1300 $1,34999 
Cooling fom, @X86 PRL5O+ A1138651.1 $25899 A113-86501 $22999 

AMD-K6 MMX 200 MHz 2 2 16X 20GB S3ViRGE 4MB А113-1320 $1,549.99 

= 6x86 PRIGG+ А113-8667.1 $309.99 А113-86561 $799 | AMD-K6 MMX 233 MHz* 4 2 16X 43GB Matrox 2M8 A113-$330 $1,999.99 | 

6x86 PR200+ A113-8671.1 $368.99 A113-8670.1 $439.99 * The 233MHz model is available in limited supply. MMX PROCESSOR 


The , Tie ampiste syslems come with a one усаг an site warranty. We trill gladly repair or al pur option replace defective unis Sorry, but as prices are always changing on CPUs, we do nal offer price protection tn the event prices rise or fall. 


“MONITOR SALE! HARD DR MEMORY 5411/2227 
PNY 


fhem Description Size Max. Res. Dot Pitch View. Price | WE SELL ONLY THE HIGHEST-QUALITY i г 

792-1000 techmedia 14486 14” 1024x768 28mm 135° $179 | HARD DRIVES, AT THE LOWEST PRICES! pre Д. v 39 | 

Ki KOSVS4 — Ме 000068 тп 132 SIM : 

192-1004 techmadia 1564HS 15" 1280x1024 28mm 137 $269.59 | Item ry Seek Time Trans. Rate Buffer Price | Two &MB 232 SM 

i m ШЕЕ, : 5 TTE HE, i eS W10-1132 120 11 тѕес 13.3 МВ/5 G4KB $214.99 | #Р55-1007 FASTPAGE #Р55-1023 EDO | ert vá 56-1025 EDO 

xSw/Speakers 15" mm 139 10-11 GB 12 msec 16.6 MB/S 128KB ‚99 < 

SUL Sup ^ Sr DION 2ómm 129. BE | Wins 2708 l2meos IBEMB/S IKE 557959 | EMOTE 

U19-1000 Utobia EV350 15" 1280x1024 28mm 139 $269.99 ltem$ Sze Density — Price Was SALE Price 

а 1 10-1130 2.3GB 12 тѕес 16.6 MB/S 129KB $29999 | „ел, 4MB 1x32 — $34.99 

RA1-1012 Relisys ВЕ I7 12801004 тт 167 $4999 | WID-1136 3.168 — 12msec 166MB/S 129KB $3999 | 221022 BMB 2x2 MoS 349.99 

1719-1002 Utobia EV400 17” 1280x1024 28mm 158° $449.99 А == 

UE Ubia EVAO RI or БЕ PAS ИИ PI OND 22002 ет ne 

508-1506 Sany 200sx 17 1280x1024 Smm 159° 879589 | A113-9015 1.0GB 14 тѕес 16.6 MB/S $179.99 | P56-1024 16MB 4x32 529959 $93.93 

192-1010 tech media TCM-1764$ 17° 1280x1024 28mm 157 $6398 | A113-9016 1.368 14msec 16.6 MB/S $189.99 | Р56-1025 32MB 24x32 PHS $189.99 

"508-1510 Sony st 20 12801004 тт 190 8150989 | A113-9009 2.068 14msec 16.6 MB/S $203.99 | P56-10265 32MB — Bx32  — 50938 $189.99 
MORE MONITORS IN STOCK! CALL US! Шш 3.0GB 14msec 16.6 MB/S $279.99 Memory prices subject to change. 


TE itech Cle BE NEW! Amazing Photo- 


694C Color Printer Fl a Vb mm NOTEBOOK HULI. rx (DHayes 
pi resolution (wi x | | E =, Description Daa/exSpeed T Pnce Esch 
600 dpi for B&W output). | |! ] | "| U.S. Roboti 

The best color you can get | | „э. Robotics 


for under $300! Also: 3 tinea ^ er tee lee chemin 
І ! > - portster K nterna 
ILE. t05 I THOUSANDS IN STOCK! © 1:25: Sportster Sk Faxmodem 56/144 Internal $199.99 
| waa 010г | "Softw dable to 33.6 
pe H24-1024 DeskJet 870Cse $499.99 | CALL OUR NOTEBOOK ALME AT: кауза Ec Data/Fax D 56/14.4 External $189.99 
J| H24-2007 LaserJet SLXtra 539999 Н52-1014 Accura Data/Fax 336/144 External $139.99" 
Д AI HP Models Available—Call! | 


) | Hat Laserdet6P — 576998 H52-1018 Accura Voice Data/Fax 316/144 External $159.99 
3 Practical Peripherals 


TOSHIBA : BM | 


« 720 x 720 dpi Photo Quality color | P77-1016 Practical 56K MiniTower 56/144 — Interna! $149.99 
АА | HITACH РТ7-1018 Practical 56K MiniTower ЖМА Бета] $199.29 
J| кшш (CMYK) QuickDry inks je" CANON «iu; А109-1018 336 Hyper Fax Modem 338/144 Internal $10959: 
‘Deut peace айына | ero i A109-1018 33.6 Hyper Voice Data/Fax Modem 33.6/14.4 Interne! $119.99: 
e FREE“ Look Your Best Color Pak" | | dome Ps bean gaz] A109-1010 33.6 Data/Fax Modam 336/144 Internal — $79.99 


INSTRUMENTS L “After $20 тай in rebate from Hayes until 6/30/97. "After $20 mail in rebate fram AMQUEST until 4/30/97. 


ATARI G4BIT JAGUAR | TO ORDER: 800-335-4062 


$ йт 3-0 Bem ت‎ Or visit our web site at WWW. TIGERDIRECT.COM. We accept VISA, Master- 
Card, American Express, Discover and Diners Club. All products carry Tiger's 


|| £17-2013 Stylus 400 Color $223.99 
j| €17-2016 Stylus 600 Color 5299.99 | 
| Е17-2017 Stylus B00 Color $4999 | | 
Е17-3001 StjusProXL — $149999 


АЙ Epson Models Available! Call! — 30-Day GUARANTEE against defects. Returns for defective exchange only. 
055-6111 Atari Jaguar "cw 1. Ters) 
* 360 x 360 dpi resolution 2. Checkered i and 3 Kasumi Ninja .....$59.99 (TERRE. 
* 62KB buffer RAM 055-6101 Additional 18 Button Controller .......... $19.99 
eM o Bi-Centronics parallel Interface | ALSO AVAILABLE Jaguar Game Packs... Call For Details. et AF 


үүнүн р = SPEED ep-Row Ti Tiger Catalog | ml 


2.0, Visual Guide & LM Solver. zT 
e Supports New М | Inks | Pw techmedia 16X MAX! | Geta FREE subscription of the TigerDirect == 
catalog—each issue features over 100 | A 


125-1003 Canon BJC-240 $17989 | 
| 2400 KB pages packed with new hardware, soft- 
CMS Con Se) Ceu» | nu [ Sec. ware, systems and accessories! You'll 
vini rate! | get the latest on the best that the comput- 


C125-1006 Canon BJC-4550 — $499.99 | 
er — "i to offer, at the — 
192-1012 6X CD Kit . $99.99 prices! € a 5: 
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` All CANON Models Available! Cali! 
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Quatech Delivers 
Portable Serial Communications | | 


The ONLY 4-Port 
RS-232 PCMCIA Card Available 


Quatech continues its long tradition as a leader In the 


PCMCIA industry with the QSP-100--the only 4-port | 


serial PC-Card on the market. The QSP-100 provides 
4 RS-232 asynchronous communication channels ac- 


cessed via 4 separate D-9 connectors. Ideal for multi- | 


tasking environments, the QSP-100 is powered by 
16550 UARTS, allowing for a maximum baud rate of 
over 115k. As with all Quatech's multi-port serial PC- 
Cards, the QSP-100 is compatible with Windows 95, 
Windows 3.xx, DOS, OS/2 and SCO-UNIX. 


For more information on the QSP-100 and the rest of 
Quatech's innovative PCMCIA-Communications prod- 
uct line call 800-553-1170 or email sales @ quatech.com. 


Application to Solution 


Visit Our Website: fhttpz/www.quatech.corn 


Circle 81 on Inquiry Card (RESELLERS: B2). 


RC XESARA CARD РОЯ MEDS WINDOWS. 
“ПАСЫ Wy, Dey? & SUO-UNIZ 


" RSA key gen erator, 
BOOT ROM socket 
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BYTE 


Breaks the 4-Color Price Barrier with the 


Hardware/Software Showcase 
See how affordable it is to advertise to BYTES 
500,000 computer professionals in this section! 
ш 
For more information call your BYTE sales 
representative (see listing, 
page 169) or fax 603-924-2683 


Quatech Delivers 
Desktop Serial Communications 


16750 UARTS for 
Optimal Windows 95 Performance 


Quatech's QS-100D/200D/300D provide four indepen- 
dent RS-232/422/485 asynchronous serial channels 
respectively, and 16750 UARTS (they're also available 
with 16550s). The 16750 UARTS greatly improve sys- 
tem efficiency by providing 64 byte input/output FIFOs 
which generate significantly fewer interrupts. Full 16- 
bit address decoding eliminates address conflicts with 
other peripheral equipment, and all 4 channels are ad- 
dressed in a continuous 32 byte I/O block for simplified 
software access. 


For more information on the QSD750 series and the 
rest of Quatech's desktop communications product line 
call 800-553-1170 or email sales @ quatech.com. 


Application to Solution 


Visit Our Website: http: .quatech.com 
Circle 83 on Inquiry Card (RESELLERS: 84). 


MORES 2345 UL 


Portable 
Readers 


ast AMERICANS 


MICROSYSTEMS, LTD ||| 


800 648 4452 


FAX B17 685 6232 * WWW.AMLTD.COM 
a HF Regal Parkwy Euless, Toana TED] 


ent) fur | 
Gall how uw 10Р a i “UE е batalog! 
Tren geal roni 

Same-day shipping - Made in the OSA 
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Nothing speaks of strength and durability like 
metal. Videx portable data collectors are 

housed in metal cases—strong enough to | 
endure the harshest environments. 


Call today for your free information kit! 


ше 
Videx | 

1105 N.E. Circle Blvd., Corvallis, OR 97330 

541-758-0521 © Fax 541-752-5285 * http://www.videx.com 


Pry | 


EO — 
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Run DOS rom ROM. ^ И 
Stand alone 386 CPU has 7 Serial, hs 
ports, Ethernet% PCMCIA: 5288, 
KS-67 CPU. with AMD 35.2 


2 EIS DRAM, ЙД б аА ; 


100 MSPS, 12 Bit A/D Card 
| 250 MSPS, 2 GS/s A/D Card 
* Up to 16 Meg Memory 
Extensive Software Drivers 


1-800-567-GAGE 


T g" 
| | 
| 


Gage Applied Sciences Inc. 
1233 Shwitrume Road, Suie 400, Sauth Burtington, VT 05403 
Tal: 1-B00-567-4243 Fax: 1-400-780-8411 
a-mat proxfirrio f раде-аррёесі сот, web site: тор rere p$oe-epotied com 
Сына the U9. contact Gage at 5810 Bots Franc, Montreal, QC, Canada, HAS 1AB 
Tel: 514-337-6892 Fax 814-337-8411 
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DAP 3200a™ with Боза. Talal дее 


Your solution for 
portable expansion 
and data acquisition 


Y PCMCIA to ISA-Bus 
expansion systems 


Buy Direct — Over 190 
high quality data 
acquisition products 
20 Years Experience 


У. New! PCl-Bus products 

Y PCMCIA Cards 

V Ask for your FREE 280 
page Product Handbook 


Circle 102 on n Inquiry Card. 


Expandable Data Acquisition 


Our 12- and 16-bit, 100-kHz plug-in DaqBoards™ 
offer you high-speed, expandable PC-based data 
acquisition that grows with your application. Expand 
up to 256 channels with signal conditioning options 
for temperature, strain, pressure, acceleration, 


LI k 

à d e 
C € D 
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à 216-439-4091 • Fax: 216-439-4093 
1 £y sales@iotech.com 
4 http://www.lotech.com SST 


MICROSTAR 
LABORATORIES: 


ihe onboard intelligence company 


» High Speed I/O 
External Expansion 


» DSP Commands 

® Control Loop < ] ms 

» 19-inch Industrial Racks 
Standard S/W GUIs 


206-453-2345 — 206-453- 3199 fax 
info @ mstz arlabs.c 'om — www.mstarlabs.com 


› Real-Time Processing 
Network Access 


Virtual Instrument Developers Tools — 
Free Evaluation CD 


The new Software Showcase CD-ROM includes free 
evaluation versions of the industry LabVIEW graphical 
programming and LabWindows/CVI C/C++ development 
tools for virtual instrumentation. Also included are 
ActiveX controls for Visual Basic, Excel tools, and analysis 
and visualization software. 


National Instruments 
Phone: (512) 794-0100 Fax: (512) 794-8411 
(800) 433-3488 (U.S. and Canada) 
E-mail: Info@natinst.com WWW: http;//www.natinst.com 
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• ISAJPCI 3-20 Slots 

• 85V-265VAC, -48VDC, 
+24VDC, +12VDC Inputs 

e 200W -350W Power Supply 

¢ 19" Rack-Mount / Wall-Mount 


1 P: ~20-Slots Chassis 
Available !! 
ACI Systems 


Western Region: 
Eastern Region: 


H 800-983-1177 (€ 
1-800-886-2243 
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imedustritil PC Power Supply 


8 = ^ Ё \ 
ш 85-265VAC, -48VDC, | Ж... 
+24VDC, +12VDC input ү + 
| m 70W-350W output X à 
m 60KHz PWM control IC 
ш 0~55°C operating 
m MTBF > 20 years 


| ICP ACQUIRE INC. ду 
CALL: 1-415-967-7168 Е 


FAX: 415-428-1172 CE 


Circte 90 on Inquiry Card (RESELLERS: 91). 


| 24" deep, plus rackmount switches, monitors up 


Circle 106 on Inquiry Card. 


PROTECT Your Customers with APPRO 
Fault Tolerant Industrial Computers 


• Full Line of Rack Mount 
Products 


e Systems Configured To 


МИШ www.appro.com 


On Line! 


PROMOS: AB1002 


A International, Inc. 


E-Mall: Info@appro.com 
Ы -5464 446 South Abbott Ave., Milpitas, CA 95035 
800-927 Tel (408) 941-8100 - Fax (408) 941- B111 
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A large variety of 
SBCs in stock 
for fast delivery 


PCI Modular Computers 
O2 PCI, 1 ISA, & 1 CPU slots 
03.5" HDD & FDD drive bays 
^ 486 TO PENTIUM PRO O Individual power supply 
У UP TO 200MHZ SPEEDS 

^ PCISCSI INTERFACE 

' EHDEINTERFACE 
V SVGA VIDEO OUTPUT 

° DUAL SERIAL PORTS 


(ISA & PCI BACKPLANES 


O4 modules per rack enclosure 


¥ COMPUTERS "KEYBOARDS 
“ENCLOSURES "MONITORS 
‘PRINTERS 
‘CUSTOM DESIGNS 


Cail for our Product Catalog 


Fax: 1-408-734-2140 
e-mail:info @recortec.com 
www.recortec.com 


RECORTEC 


1290 Lawrence Station Road 
Sunnyvale, CA 94089 


UniMod is a trademark of Recortec, Inc. 


Fax: 1-408-734-2140 
e-mailinfo@recortec.com 
www.recortec.com 


RECORTEC 


1290 Lawrence Station Road 
Sunnyvale, CA 94089 


Pentium is a registered trademark of Intel Corp. 


Circle 107 on Inquiry Card. Circle 108 on Inquiry Card. 


U.S.A. Made. Rackmount S 
Over 40 models, sized from 1U through 6U, 17" to 


to 20", & keyboards with or without trackballs. 
ОТҮ, PRICING FROM $138. 
* 5 to 20 slot segmented or unsegmented 
passive backplanes w/ or w/o PCI slots. 
* Complete line of 486 & Pentium slot 
boards & motherboards up to 200 MHz, 
including Intel's full line. 

A.C. OR 48V 

HOT SWAPS 

ОРТО 800W " | 

Customized Colors Available — © 
Tn-MAP International, Inc. i E. 
4569-A Las Positas Road, Livermore, CA 94550 УБА е, 
УОС: 510 447-2030 * FAX: 510 447-4559 * www.rackco.com accepted a 
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Industrial Computers * Laptops & Notebooks Laptops Е Notebooks * Mass Storage * Misc. H/W 


rm Ht ji I Ш fe шй! pa 
Е Ё 


Makes Industrial PCs Affordable 
• Single-board Computer from Dual 
Pentium* Pro to 486 
* Fault-tolerant Systems 
• PS/2 Redundant Power Supply „=, 
y, ° PCI/ISA Backplane Series Eats 
M © • Full Line of Rack-Mount PCs 
• Flat Panel PCs ص‎ ч 
* Industrial Workstation [ШШ 
& Chassis 


ASVIMOHS JYVMdadVH 


CA 94086 


Tel. 408-997-0888 * Fax. 408-992-0808 
e-mail: infow@technoland.com Р 
Homepage: www.technoland.can. 


Pentium i$ a registered trademark of 
Intel Corp. 


РЕТГЕ А T 
DUTE thle 


Bpeiradjelaaler ің a ааа цн ol Creative Lot. Goedel Hs d eee’ al Dread. eG i а тайн Н Ей 


i1-GUU-707/-500/ 


interne nucp.//vuvvvv.pocmintc.cormnt 


ә 
- 


Jg p asi Run DOS applications 
| 8f in ROM on Portable 
Systems. Complete 


РС-іп-а-Вох 
\ Ке om 


| tat 7 
ehe 6 LM /@1 STAR 800-468-0680 FAX: (818) 592-0116 
ic. I CPI = with - E | www.qualstar.com TEL: (818) 592-0061 
E ji EI Circle 101 on Inquiry Card. 


| EM AMD ЗЕ iz. Up 


DESIGNS 


Industrial PC Enclosures 

Tower PC Encdosures 

Tower Drive Enclosures 

Rack Systems 

Rackmount Accessories 

CPU Cards and Backplanes н 
Rackmount Drive and РС Enclosures 
industrial PS2 Power Supplies | 
Redundant М+1 Load Sharing Power Supplies 


Phone: 1-#00-255-0267 — — Faxs1-702-356-0361 Ета: еф. сег со 4 
Anternet: bupZ^ewwslipercom Postal: 150 E.Greg 500105 Sparks, NV R9431 
Circle 93 on Inquiry Card (RESELLERS: 94). 
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Direct Prices to the Public 
We will Beat any Advertised Price 


All Memory Is Brand New & Comes With A Lifetime Warranty 
Memory 72 pin Hard Drives Video Cards 
EDO 850MB $139 Matrox $149 
1x32-60 $19 12GB 8149 Mystique $109 
2x32-60 $31 2.068 $189 Dia3d2MB $77 
4х32-60 $59 2.5GB $199 
8x32-60 8129 3.2GB $249 Modems 
E 1 7 Mother Boards 33.6 int E voice 
ЮМ» 909. BEDI SOR ell 
P-120Mhz $99 Intel VX 430 Chipset, upgradable to 56K 
P-133Mhz $119 256kpb cache, . $18 
P-150Mhz $149 әзәр on brd IDE/IO CD-ROMS 
P-166Mhz $229 к 
P-200Mhz $339 Sound Cards $xint 312 
P-Pro200 $389 SB 32 Pnp $78  I2xint. $95 
P-200mmx $399 AWE64Pnp $159  lóxint. $119 


Over 1000 items in stock, check our cool website 
www.memory-online.com 


600-801-0087 


114-488-0477 Fax 714-488-0495 
eo MEMORY ON-LINE œ 


= Office Hours M-F 7-5 PST * Sat 8-12 PST m- 
— Prices and availability subject to change without notice 
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Automated CD Duplication 
and CD Library. 


Truly master your CDs! 


The Elms” DVL with Panorama + 
CD-R Software puts you in control of 
the CD creation process. For the 
first time, unattended CD mastering 
of up to 100 CDs at a time will be 
quick and easy. Elms user-friendly 
software is armed with many 

features like drag and drop. 
Choose from popular formats 
like Standard CD, Audio CD-DA, 
Mixed Mode CD or ISO Image file. 
CD Mastering has never been easier 
or more affordable. 


INTRODUCTORY | SPECIAL 


1108 
E A VORNE CD-ROM DVL MODE 
p ACOA RINE AND PANORAMA” FREE. | 


ALUE 


NOW! 
ap — 


Elms. 


CDs at your fingertips" 


Elms Systems Corporation 

2 Holland • Irvine, СА 92618 

(714) 461-3200 

(714) 461-0671 Fax 

Code: EPA0697-001 

‘Trademarks remain the erty of their 
respective owner, ©1997, Elms Systems 
Corporation. All nights reserved. Prices 
and specifications subject to change 
without notice. 


Cirele 96 on Inquiry Card (RESELLERS: 97). 


| NEATO u: 


Europe: +44 (0)990 561571 • Fax «44 (0)181 932 0430 


DESIGN • PRINT • APPLY ° PACKAGE 


PRODUCE PROFESSIONAL-LOOKING 
CD LABELS & JEWEL CASE INSERTS 


FOR $79.95 


| create your own artwork On Yout Computer 
with NEATO Templates. 


2 Print on Loser or InkJet using NEATO 


CD Lobels & Jewel Casa Inserts. 

3 Using the NEATO Lobel Applicator, apply 
labels... PERFECTLY EVERY TIME! 
Insert Tray Liners & Booklets created with 
CD-FACE to complete your package. 


KIT CONTAINS 

e NEATO CD | 

* CO-FACE™ na 
ile. 


USA: 250 Dodge Ave e East Hoven, СТ 06512 « 203-466-5170 
Fox 203-466-5178 * 800-984-9800 
AMEX * VISA 


Circle 95 on Inquiry Card. 


Mastercard e 


Multiport module can be 100M away 
* Speed up to 460.8K bps * Supports Windows NT, 95, 3.x, OS/2, 
High performance dual RISC CPUs NetWare, UNIX, DOS, Linux and 
* Full modem status display each port many others 
Multiport modulc rack mountable 


1-800-699-MOXA 


Moxa Technologies 


8 to 128 serial ports per system 


Tel : (408) 734-2224 
Fax: 408 74-442 


Embedded DOS? 
Controllers at a c 


hlite Use your PC 
development tools! No 
more crash and burn EPROM!" 


4 DN 1 НИ, 
ГЕ 19954 | 


‚ 2 Serial Ports 18/10 MHz V-25 
| 24 Parallel 1/0 lines 1 512K RAM 
2 Timers » 256K/512K flash 
4 Interrupt Lines » X-Modem Transfer 


QTY 1 


| n 


a 8 Analog Inputs s includes DOS and utilities 
JK microsystems ses 

510-236-2999 fax 
Cost effective controllers for industry www.dsp.com/jkmicro 
Circle 100 on Inquiry Card. 
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Surprised 
at your 


Tin DOs AUS | ROM. 

Stand alone CPU card has 

& pm ‚АЛП, 3 Serial and 
О. ors $135 9+qm0 


card with NEC V40, 


Є: |В = 
PI > 4 
M d 


rates? г! 


L ELI 


Then coll VolueWeh today, the world's 
most affordable web hosting service! 


. BD "E | | 35. y 

he Aco A-Engine" 55... oe Ж агу үл 
1] eHigh Performance, Compact, En 4 | No 

Reliable ! ] 


| eEasy to program in Borland/ 
| Microsoft C/C++ 
| We have 20+ Low Cost 16-bit Controllers. | * Domoin nome registration [3 connection to the кете! шыма 


provided 
with ADC, DAC, solenoid drivers, relay, PC- A m d ini: ا‎ - es e NM tonser /mo. в 
104, PCMCIA, LCD, DSP motion control, теа «One ums end Microsc ® 


Minimum 
Contract! 


| 10 UARTs, 100 1/05. Customer boards 


^ design. Save time and money. forwording е Detailed web usage statistics 


© You own РТР account © Auto Emol respondes 30 Day Money Back Georantee! 
216 F Street, Ste, 104, 


3.62.3" A-Engine™ r = | EET 
| ] E RN Davis, CA 95616, USA EN’ 
e AMD188ES. 50+ 1/05. 11 12bt ADe — / ic. Tek 916-758-0180 a d. ME Ay, Ask aboot oor reseller program! 


* 3 UARTs, 3 timers, 2 PWM, Bat«RTC ^ ра: 916-758-0981 КОБЛАНДЫ бө: V ҮС  1-858-W,E-HO,ST,-U, 
NN hm] ш 
° C library, Development kits „й http:/ / www.tern.com Save 510 When You Register Online! * vrww,.valueweb.net * E-mail: sales valueweb.ne!t | 


Circle 99 on Inquiry Card. Circle 115 on Inquiry Card. 


High performance web hosting 
at low performance prices 


High performance web hosting doesn't have to cost more. 
Our web hosting plans give you the fastest network and server 
technology, with a comprehensive set of features-including 
FrontPage™ extensions, domain registration, CGI scripting support, 
Little Star, $195 POP 3, unlimited FTP updates, and more-all at rates that are 
30 1/0 Lines competitive with even the bargain providers. 


Our sco re controllers are ideal for machine All Hiway hosting plans feature multiple fiber optic T3 Internet 
control and data acquisition. Easy to program connections, fast Silicon Graphics servers, and industrial strength 
with our Dynamic C. Start saving time and ae 
money. Call for your free demo disk today! | To have your site hosted by =, 
کڪ‎ M Hiway, hop on over to É v у 
: www.hway.net/by, ог call us VE Techno 
at 800-339-HWAY. We're the e 
| RE worldwide leader in 
) ee АА 5141 FAX М professional web hosting, (800) 339-HWAY 
- ا‎ PIDEN TO E serving over 20,000 domains. (561) 989-8574 
r immediate information, usc our 24-Hour AutobAx, Affordably. http:/Avww.hway.net/b 

Call 916.753.0618 from your FAX. Request catalog #18. á 4 سن‎ 


Circle 98 on Inquiry Card. Circle 113 on Inquiry Card (RESELLERS: 114). 
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THE BUYER'S meine 


typewritten copy. 2"x1 1/18" ad 
can include headline (23 characters 


рад, 2 months prior to issue 


RATES (January 1997) 


classified section ipse date. For example: N rissue ‚35 6-11 12 

poses category to help d maximum), descriptive text (300 closes ой September 15. Send your RIT Um == E 

ocate suppliers. Ads may have i inquiry characters is the maximum recom- cory an ris ment to: "IA дай a D 

numbers to aid readers requesting mended) plus company name, THÉ BUYER'S MART, BYTE «an ^ €— i А e 

information from advertisers. address, telephone and fax number. Magazine, 1 Phoenix Mill Lane, — 62 

An FORMAT: Each ad will be 2"x2 5/1" ad has more space for Peterborough, NH 03458. For more lad — $1,640 $1,580 $1,380 
esigned and typeset by BYTE. Do descriptive text (850 charactersis information please call Маж Stonein 272€ 2ads/issue " 1,320 
send logos or а АЈА, the maximum recommended). BYTE sales at 603-924-2533 or 3 ads/issue " 1250 


Adi Advertisers should furnish 
BAR CODE 


Bar Code Headquarters 


* Complete Bar Code Readers from $299 

* Portable Bar Code Readers from $759 

* Laser Gun Readers from $549 

* Cordless Scanners from $595 

* Two way RF Terminal - $1095 

* Bar Code Labeling Software for 
Windows - $295 DOS Version - $279 

* Bar Code Fonts for Windows/Mac - $199 

* Direct from Manufacturer 


Worthington Data Solutions 


800-345-4220 
Phone: 408-458-9938 * Fax: 408-458-9964 
in UK call 0800 293 213 
In France call 0800 90 65 47 
In Germany call 0130 8150 84 
Rest of Europe call 353 1 6614 566 


INSTANT BARCODES! 


BAR-Z Out adds barcodes bo documents - pick ists, POs, etc. 
Software works with current programs. From $149. 
UNIX * NT * WIN95 * DOS 


BarCode 2000. Barcode Labeling system for UNIX. 
Most Platforms, Lasers, Dot Matrix, Thermals 


www.unibar.com unibar@unibar.com 


2731 South Adams Rd., #102, Rochester Hills MI 48309 


Inquiry 381. 


CAD 


Circuit Design Software for Windows 
Easy-to-use schematic entry, PCB , and simu- 
lation software, starting at $149 each. Complete PCB 
package with schematics, autorouter, and layout for 
2-layer circuit boards, $399. Enhanced version with 
autoplacement, more symbol libraries, and up to 16 
layers, $649. CAM file outputs. 
Mental Automation, Inc. 
5415 136th Place, SE-Bellevue WA 98006 
(206) 641-2141 FAX (206) 649-0767 BBS (206) 641-2846 
http://www.mentala.com/ 


Inquiry 382. 


-CAD/CAM 
CONTOURING MOTION CONTROL 


чон A PRINTER PORT! 
VERSION 3 VISA/MC 
motors 


Easy- 
* CAD-CAM interface available. 
422 Amod Ave. 


Corporation 
Ability Systems Ronn 10007 (215) E57 ne 
httpJ/wwwabilitysystems.com FAX (215) 657-7815 


Inquiry 383. 


DEADLINE: Ad copy is due 


FAX: 603-924-2683. 
CAD/CAM _ 


T6-CAD Professional y. 6. 0 


CAD Solutions Software 


A 16 & 32 bit C/C++ Windows 95, Win NT & Win 3.1 
CAD Developers Kit. The best in CAD/CAM software 


kits. Free Demo and Technical Paper. 
Call 800-635-7760 or Fax 972-423-7288 or 
http //www.disksoft.com or E-mail 
disksoft&x netcom.com or BBS 972-881-9322 
Disk Software, inc. 109 S. Murphy Rd, Plano, TX USA 75094 


Inquiry 384. 
| CD-ROM | 
CD ROM, Inc. 
CD-ROM, DVD, CD-R, Media, Towers, 
Jukeboxes, Titles & Production Services 
CD-ROM Data Compression: CRI-X3 


INC 500 Company, Established 1988 
303-384-3922 FAX 303-384-3926 


http:/Avww.cdrominc.com 
Inquiry 385. 


Learn C/C++ Programming 
Dr. Dobb's CD-ROM Library Presents the 
Al Stevens Cram Course on C/C++ CD-ROM 

Al Stevens, 3 workd-rencwned experi, has crated 

this CD-ROM to anawer all your C/C++ progamming questions. 

The CD-ROM contains: 

• The complete ted ol three books written by Al Stevens 

• An interactive step-by-step tutorial with precise 
explanations 

* Video clips of Al ing important topics 

* The GNU Compiler Suite directly connected to the 
exercises 

» Lots of usable source code 

* Plus a memory feature that bookmarks your place for 
quick returns to prior sessions 

Designed lor VANOS and NT (will work on 3.1, but not fully lunctional) 

Price: $69.95 

Screen shots and full product details available on our web site: 

wrw.ddi.com/cdrom 


Full, Unlimited Money-Back Guarantee! 
Call: (800) 500-6797 Fax: (913) 841-2624 
Email: orders e mfi.com 
int'l: Use mail, fax, emali or сай (913) 841-1631 
Mai! Orders: 

Dr. Dobb's CD-ROM Library 
1601 West 23rd St., Suite 200 
Lawrence, KS 66046-2703 USA 


Inquiry 386. 


| |. DATA RECOVERY | 


We Can Save It! 
All Platforms - All Storage Devices 
Proprietary techniques so advanced we 
rescue data others simply abandon. 


DRIVESAVERS 
7-800. data since 1985 


-440-1904 


415-883-4232 


1-8 


Inquiry 387. 


eeseseesCOLOR = Add $100 sons. 


Phone Orders: 1-800-800-6613 

Fax Orders: «1-520-526-0573 

Int'l Phone: «1-520-526-9565 

Web Orders: www.infomagic.com E-mail: ordersGrinomaqic. com 
InfoMagic 1:950 n. Hwy 59, ирта, AZ 00001 


Inquiry 388. 


WALNUT CREEK CDROM 


FreeBSD 2.2.1 Rock solid Berkeley Unix for PC wisrc. 


Cica MS Windows 2 disc set, 1329 Windows programs, 
games, drivers, fonts, shells, src. Indexes in German/ 
$29.95 


Rakan/FrencivEnglish/Japanese. Quar. updates... 
Hobbes 05/2 1,312 MB Free/Shareware drivers, app's. 

etc. 05/2 Mags product of the year! 6 mo updates .... $29.95 
Simtel MSDOS. 2 discs, premier Internet technical, 


programming 
Blackhawk New Win. 95 shareware collection 
Internet Info 13,400 docs. FAQs, FRCs, & IENs 
Toolkit for Quake Add-ons for this hot game... = 
Project Gutenberg 560+ must-read works of literature. 
Each document is in ASCH format text... -— 


Ham Radio, Music, Fonts, Aloyalty-tree images 
Cail for your FREE catalog today! 
MI our products have a one year ancondilional guarantee! 
1-800-786-9907 
4041 Pike Lane, Ste 0-216, Concord, CA 94520 


+1-510-674-0783 Visa/MC/AMEx, Fax: +1-510-674-0821 
orders@cdrom.com http-/Awww.edram.com/ 


gal 389. 


DATA RECOVERY 


The Leader in Data Recovery 

@ Expertise in virtually every operating system 
& media storage device. 

[8] 


Emergency services with cals answered 

24 hours a day. Call for a FREE consultation! 
ONTRACK DATA RECOVERY 
Mpls * LA * DC * London * Tokyo • Stuttgart 
1-800-872-2599 • www.ontrack.com 


Inquiry 390. 
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THE BUYER'S MART | 


A DIRECTORY OF PRODUCTS AND SERVICES 


DATA RECOVERY 


Don't pay thousands of Dollars! Download our 


DO-IT-YOURSELF 
Data Recovery Software 


TIRAMISU. 
We support DOS, WINDOWS, NOVELL and NTFS file systems 
http//www.recovery.da 
Email: dala recovery @ compuserve.com 
The Virtual Data Recovery Company 


Inquiry 391. 


Data Recovery Service 
From one of Europe's largest disk drive manufacturers 
€ 24 hour, 7 day hotline 


Call now: +44(0)1705 443283 or (0)374 136170 
On-line information: www.xyratex.com 


Xyratex 


Inquiry 392. 


` DATA/DISK CONVERSION 


CONVERSION/DUPLICATION 
Tape: 4мм, QIC, 8мы, DLT, 9-trk, 3480/90/90Е 
Disk: 3", 34", 5/0”, В" CD-ROM 


1-800-357-6250 


Shaffstall Corporation 317-842-2077 
7901 East 88th Street Fax 317-842-8294 
Indianapolis IN 46256 — sales shaffstall.com 
Since 1973 http//www.shaffstall.com 


B.S. & TE In COMPUTER SCIENCE 
The American institute For Computer Sciences offers an in- 
depth home study program чанне earn your Bachelor of Science 
at homa. B.S. cic coverad are: png i BASIC, 
PASCAL, С, Cee, Dala File Data Structures & 
Operating Systems. M.S. program includes subjects in 
Software Áo етен. and Artificial Intetigence. Ada and 
Using Windows courses also Member : 
World Association of Universities and and Colleges. 


AMERICAN INST. for COMPUTER SCIENCES 
2101-BY Magnolia Ave. ‚ Suite 200, Birmingham, AL 35205 
1-800-767-2427 • 1-205-323-6191 


Pre-Owned Касан», Inc" 


THE Independent Provider, serving the Dealer, 
Professional, Corporate, Government, and 
Educational Buy r since 1985. 


APPLE 11° & MACINTOSH* 
SYSTEMS ° PARTS * EXCHANGE REPAIRS 


Call for a Catalog... 800-274-5343 
Office: 617-778-4600 * FAX: 617-778-4848 
125 MIDDLESEX TURNPIKE * BEDFORD, МА 01730 


Inquiry 393. 


HEWLETT-PACKARD 
Buy - Sell — Trade 
LaserJet ColorPro DeskJet 
DraftPro RuggedWriter — DraftMaster 
Electrostatic Plotters 


DesignJet 
We specialize in Demo & Refurbished Equipment 
HP 9000 Workstations and Vectras also available. 
Ted t & Associates _ 
4117 Second Ave., S. Birmingham, AL 
Phone: (205) 551-4747 Fax: (205) S61 AMA -1108 
) 638-4833 E-mail : sales @dasher.com 


Inquiry 394. 
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INTERNET PRESENCE 
Virtual Web Hosting • 3-13 Connections! 


wwwe YourName.com 


$19.97/mo. 


(800) 808-9241 / FREE "web" Page 
http//PICK. NET RESELLERS Welcome 


Inquiry 395. 
LASERJET PCL VIEWER 


LaserJet PCL Conversion and Viewing Tools 


View your PCL5e print files in Windows with 100% 
accuracy using Visual PCL. PCL to TIF/Fax/raster 
command line conversion tools. Convert PCL print 
files to Acrobat PDF in DOS, Windows, UNIX for 
viewing and distribution over the net. Evaluations 
and full details available on our Web site. Libraries 
available for OEM developer integration. 


Visual Software — http://www. visual.co.uk 
Fax: 444 1306 742 425 geddes @ visual.co.uk 


Inquiry 396. 
C.A.T. 


Computer Vosa ории, Corp. 
1-888-495-8404 i Croll Fret Free) 


http://CAT.gator.net 
С.А Т. 4445 S.W. 35th Terrace 8120, Gainesville, FL 32608 
Phone: 352-335-4042 FAX: 352-335-8685 
We accept all major credit cards. 


Inquiry 397. 
NETWORK MONITORING | 
LANWatch" 


Network Protocol Analyzer monitors traffic in real 


Now [ust $695! 
hitp//www. Guesswork.Com Info, Guesswork.Com 
Precision Guesswork, Inc. 
508-887-6570 (phone) 508-887-6552 (fax) 


Inquiry 398. 


PROGRAMMERS'TOOLS 


CONTRACT AND CORPORATE DEVELOPERS 


luronma"* (ELECTRONIC PERFORMANCE —— 
Cucx"* (РІМ) 


Discounts! 
KINETISYS, Inc. 1-800-799-7115 Fax 847-835-8950 
Inquiry 399. 


High-Speed xBASE Engine... 
For C, C++, VB, Delphi and Java programmers. Get 
multi-user compatibility with FoxPro, Clipper and 
dBASE files. CodeBase is portable between DOS, 
Windows, UNIX, Mac and OS/2! Includes unlimited 
client/server, ActiveX controls & visual report writer! 
FREE 30 day test drive! 

Call Sequiter Software Inc. for details 

or visit us on the al www.sequiter.com 
Phone 403 437-2410 FAX 403 436-2999 


Inquiry 400. 


PROGRAMMERS' TOOLS 


YEAR 2000 


Worried about dates? 2СОВ will help. 
ZCOB analyzes COBOL programs. 
ZCOB traces date usage. 
Includes many handy utilities 
with source code in Assembly Language. 
100 digit arithmetic. Disk utilities. 
Set of disks $50. Printed Manual $10. 
ZCOB • Box 12238 Lexington KY 40581-2238 


Inquiry 401. 
SECURITY __ 
THE ULTIMATE SOFTWARE SECURITY 


BBI Computer Systems, Inc. 
14105 Heritage Lane, Silver Spring, MD 20906 
BIX/TRY-ABBI = 800/879-2224 » 301/871-1094 » FAX: 301/450-7545 
E-mail: bbi@bbics.com • Web: http://www, bdics.com 


Inquiry 402. 


unter: SOFTWARE LICENSING SYSTEM 


WO hardware lock and NO 
Pore — سس‎ — = that is: 
* completely secure from any disk copy program 
» partect for CD-ROM or INTERNET distribution! 
• cost effective, user friendly, and 108% guaranteed 
to satisfy! 
CrypKey can increase your software sales: 
* upsell options and levels of your software 
* isase or dame your software by runs or time 
* enable of upgrade your customers Instantly 
by phone, fax or E-mail| 
New! unique Ready-To-Try feature upon install allows 1 trial 
period only per customer. New! unique Add-On feature - add 
more options, levels, runs or time to existing licenses. New! 
CrypKey Instant-protects in just 5 minutes with по source 
code changes. 
rypKey is completely compatible with MS-DOS, MS- 
Windows 3.x, Win32s, Win95, Win95B/FAT-32, Win NT, and 
manages aelwork licenses on all Novell and Microsoft oper- 
ating system based networks. 
CrypKey Instant is Ready-To-Try. 
FREE for 30 days on our web site: 
hitp:/Awww.kenonic.com/crypkey.him 
Kenonic Controls Ltd. Calgary, инда 
(403) 258-6200 • fax: (403) 258-6201 


INTERNET: crypkey@kenonic.com 
Inquiry 403. 


CRYPTO-BOX™ locks in your profits! 
The Marx GRYPTO-BOX is the result of 10 years 
experience in effective software protection. 
© microprocessor controls ID codes, memory, dynamic 

algorithm and high speed data encryption 
@ remote access to passwords and counters 
€ floating license control in a LAN with a single key 

MARX I ational, Inc. 

20 Executive Park West, Saite 2027, Atlanta, GA 30329 
404-321-3020 1-800-MARX-INT tac 404-321-0760 
Visit us on the web: www.marx.com 


Inquiry 404. 


KEY-LOK тм SECURITY 
Software Piracy Prevention — Survival 14 years proves 
elfectiveness. Active algorithm, programmable memory, 
counters, date control, remote update. No ID on device. 

Low pricing (e.g. $16.50 each for 5). 
No startup costs. 


Also, ACCESS CONTROL systems and disk drive/system LOCKS 
MICROCOMPUTER APPLICATIONS, INC. 
3167 E. Otero Circle, Littleton, CO 80122 
http://werw.keylok.com 
1-800-453-9565 (303) 770-1917 FAX: (303) 770-1863 


Inquiry 405. 
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SIMULATION SOFTWARE 


* IsSmcr4 Real Time SPICE • Waveform Analysis 
* Mixed Mode Simulation • Full SPICE programs 

* Schematic Entry starting at $95. Complete 
* New AHDL Modeling Kit!! systema, $595-$2505 

РО. Box 710 San Pedro, CA 90733-0710 

(310)833-07 10, FAX (310)833-9658 in tuso 

Call tor your Free Demo and information 


Inquiry 406. 


SOFTWARE PACKAGING 
MANUALS ON DEMAND 


600 dpi in 4 days — As low as ?¢/page 


BUY JUST WHAT YOU NEED - CONSERVE CASH 


*» «FREE CATALOG». 
Software boxes Laser labels 15€ Mailers 
Everything you need to sell your software 
Hice & Associates 
8586 Monticello Dr., Wesi Chester, OH 45069 
Phone/Fax: 513-779-7977 


Inquiry 407. 
SOFTWARE/GRAPHICS - 


Become an 
Imaging Expert! 


AccuSoft On Line 


wwW.acdcusoft.com 


FREE imageGear™ Demo 
Interactive Product Info 
Glossary of Imaging Terms 
Your Resource for Imaging 


AccuSoft Corporation 
(800) 741-7130 


TEL(508) 898-2770 FAX (508) 898-9662 
Two Westborough Business Park 
Westborough, MA 01581 USA 


Inquiry 408. 


SOFTWARE/TRANSLATORS 


Word Translator fo for Windows 
= Hotkey translation of words & phrases Fon witin 


. your own en 
e Pries stort at only USS60 - coll, fr of end ы - 
CREATIVE TECHNOLOGY (chsalesnet dhoppet co. 
Tel +44 1889 567160% Fax +44 1889 563548 
House, Pork St, Uttoxeter 5114 ТАБ, England 
р /wrerw.net-shopper.co.uk /soltwore /bm / trons /index Мт 


Inquiry 409. 


FREE INTERNET 


Free PPP, Get On-Line Immediately, Telnet 


to other BBS's, Surf the World Wide Web, 
28.8k modems 


1-914-346-1777 


All You Pay For Is Tha Call 


Inquiry 410. 


~ PROGRAMMERS’ TOOLS 
Analog/Digital Simulation! ! 


Inquiry 411. 


A DIRECTORY OF PRODUCTS / AND SERVICES 


MULTITASKING KERNEL 
EASYTASK 5.0 is a powerful multitasking library for 
WATCOM C++, MICROSOFT C++, BORLAND C++ 

DOS, DOS32, WIN16 6, WIN32 
Easy to usa. EASYTASK™ perfectly suits requirements ts of 
automation departments and scientific laboratories for 


measurement, alarm ot robotic application. No royalties. 
£300. EASYTASK with source code £600. + taxes and ship. 
Free evaluation software. Call or fax now. 
Phone/Fax: «44 171 919 4431 
E-mail: 106518.1357 @ compuserve.com 
ORITECH, Coriarciar Budding, 20 Garmdori St, London SE12NE - UK 


The BYTE Deck mails to a select 
group of 275,000 BYTE 
subscribers who are proven 
direct market buyers. 

In fact, BYTE subscriber surveys 
show that many readers prefer to 
buy through the mail order/ 
direct channel: 


Direct Channel Preference for 
Purchases of: 


YOUR AD HERE 


COLOR 


IMPACT 
TO YOUR AD IN 


HE 
BUYERS 
MART 


For rates and 
details to start 
or upgrade 
your advertising 


Call Mark Stone 
today at ` 


603-924-2533 
Fax: 603-924-2683 


Peripherals 83% 


Computer Systems 81% 
Networking 65% 


Source: 1995-1996 Subscriber Study 

The average BYTE reader 
influences the purchase 
decisions of 107 others, 
works in a company with more 
than 1,000 employees, and 
influences more computer 
product purchases than 
any other person in his/her 

organization. The BYTE 
readership provides quality 
leads. Why settle for 
anything less? 


Call Brian Higgins today at 
| (603) 924-2596 ог 

fax your order to 

(603) 924-2683. 


BVIEMECK 


a 
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ADVERTISER CONTACT INFORMATION 


To order products or request free information, call advertisers directly or send in the Direct Link Card by 
mail or fax! Let them know you saw it in BYTE! 
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PHONE NO. 


888-618-6188 
600-223-4277 


401-768-2787" 
888-BUY-APCC 
en 8130 
800-861-5858 
408-996-1010 
800-827-5484 


800-USA ARTE 
800-278-6334 


803-924-2596 
800-232-2963 
B00-632-7946 


800-659-8755 
600-482-0471 
714-454-0800 
800-392-8883 
800-959-4239 


800-888-8684 


813-728-0826 
ext 3080 


408-743-8732 


800-052-2680 


503-846-3733 
ext 18 


800-829-0550 
205-430-4000 


800-243-2680 
800-388-3355 
800-627-3355 
800-647-4033 
888-508-3365 
800-350-1374 


800-377-0344 
800-0ЕІТЕС-1 
408-366-8933 
408-366-8933 
407-830-5522 


INQUIRY NO. 


171 DR. SOLOMON'S SOFTWARE 18 


E 


96-97 ELMS SYSTEMS CORPORATION 163 


E 


127 FAIRCOM CORPORATION 147 
381 FIELDWORKS 120G 
183 FOREFRONT DIRECT INC 153 


G 


103 GAGE APPLIED SCIENCESINC 160 
168 GLOBETROTTER SOFTWARE 46 


INCORPORATED 

197-198 GRANITE DIGITAL 156 

355 GREATER COLUMBUS 7 
CHAMBER OF COMMERCE 

193-194 GRIFFIN TECHNOLOGIES 114 
H 

113-114. HIWAY TECHNOLOGIES 164 
| 

90-91  ICPACOUIRE 161 

128-129 INTERGRAPH COMPUTER 12-13 
SYSTEMS 

104 IO TECH 160 
J 

100 JK MICROSYSTEMS 163 
K 

id KILA 160 

E KILA 162 

Ы KILA 164 

360 KINGSTON NETWORKING 120B 

130-131 KINGSTON STORAGE 23 
L 

184-185 LA TRADE 152 

351-352 LOTUS DEVELOPMENT 8-9 
M 

92 MEMORY ON-LINE : 163 

192 MICRO 2000 112-113 

е MICRO-NTERNATIONAL INC 162 

155 MICRON ELECTRONICS сы 

156 MICRON ELECTRONICS 68-69 

з MICROSTAR LABORATORIES 160 

* MICROWAY 121 

199-200 MOXATECHNOLOGIES 163 


PAGE NO. 


PHONE NO. 


800-960-7400 
ex 188 


888-356-7385 


573-445-6833 
B12-947-0856 


800-475-5831 


800-567-GAGE 


408-370-2800 


510-471-8442 


800-850-1321 


800-886-85?8 


B00-339-HWAY 


888-618-0188 
800-254-5325 


216-439-4091 


510-236-1151 


303-444-7737 
303-444-7797 
303-444-7797 
800-337-7038 


714-435 1850 


310-539-5844" 


800-828-7088 
ext C994 


714-488-0477 
818-547-0987" 
800-967-5667 
800-362-7306 
800-486-2059 
206-453-2345 
508-746-7341 
800-699-MOXA 


INQUIRY NO. PAGE NO. 
105 —— NATIONALINSTRUMENTS 161 
95 МЕАТОЦС 163 
177 — NETGUARDUD 138 
3532 NSA/HITACHI 44-45 
: ORJECTWORLD 140 
PCEXPO 111 
187-188 PHILIPS BUSINESS 

ELECTRONICS 108 
362-363 PHONETCOMMUNICATION 120Е 
135-136 PKWAREINC 144 
172-173 PLASMON DATAINC 43 
180 POLYWELL SYSTEMS 157 
158 POWERSOFT 31 


Q 


137 QNX SOFTWARE SYSTEMSLID 16-17 


101 QUALSTAR CORP 162 
QUANTUM CORPORATION Ө2МА 4-5 
81-87 QUATECHINC 159 
63-84 — QUATECHINC 159 
188-189 RAIDTEC CORPORATION 186 
138 RAINBOW TECHNOLOGIES ? 
186-187 RARITAN COMPUTER INC 154 
107-108 RECORTECINC 161 
181-182 ROSE ELECTRONICS 185 
139-140 ROSS TECHNOLOGY INC 67 
141-142 ROSSTECHNOLOGY INC 69 
143-144 ROSS TECHNOLOGY INC 91 


S 


369 SCEPTRE TECHNOLOGIES 1201-4 
145 SILICON GRAPHICS 21 
93-94 — SUGERDESIGNS 182 
: SOFTBANK/COMDEX 82NA 6-9 
146 STATSOFT 17 
111-112 TECHNOLAND 192 
147 TEKTRONIX 15 
$3 TERNINC 164 
я TEXASMICROSYSTEMSINC — 48A-B 


PHONE NO. 


800-433-3488 
800-984-9800 
972-738-6800 
BOO-441-4832 


017-433-1800 


800-829-3076 
ex 2930 


800-835-3506 
810-239-0803 
414-354-B599 
800-451-8845 
800-300-7659 
800-395-3525 


800-656-0566 
ext 1043 


800-488-0680 


800-624-6545 
ext 131 


800-553-1170 
800-553-1170 


770-664-6066 
800-852-8569 


800-RC+8090 
en71 


888-RECORTEC 


800-333-8343 
800-ROSS-YES 
800-ROSS-YES 
B00-ROSS-YES 


800-788-2878 


800-636-8184 
dept 50055 


702-356-5595 
617-433-1600 
016-749-1119 


800-292-4500 


800-835-6100 
ert 1418 


916-758-0180 
800-627-8700 


ADVERTISER CONTACT INFORMATION 


INQUIRY NO. PAGE NO. 


162-163 TEXAS MICROSYSTEMSINC 48 


201 TIGER DIRECT 158 
176 TRACEPOINTTECHNOLOGIES 78 
148-149 TRAVELING SOFTWARE 37 


106 TR-MAP INTERNATIONAL INC 161 


195-196 TRITEAL CORPORATION 23 


۷ 


116 VALUE WEB 164 
85-86 VASCO DATA SECURITY 156 


800-527-8700 
800-335-4062 87 
888-688-2504 
900-224-7704 
510-447-2030 
800-874-8325 


888-934-6788 
+3271 37 27 60" 


PHONE NO. INQUIRY NO. 


190-191 VCOMMUNICATIONS 
VIDEXINC 


150-151 VIEWSONICUPS 


ext 5890 


W 


183-184 WIBU SYSTEMS AG 


152-153 VIEWSONICMONITORS 


VISIO CORPORATION 


BYTE ADVERTISING SALES STAFF 


Lori Silverstein, National Advertising Director, 921 Eastwind Drive, Suite 118, Westerville, OH 43081, 


PAGENO. РНОМЕ МО. INQUIRY NO. PAGE NO. 
800-648-8266 | 357 WINBOOKCOMPUTER 11 
CORPORATION 
541-758-0521 
800-888-8583 X 
agent 1277 
ext 1327 
92NA 11 800-24-VISIO Z 
ext 28 
98 Z-WORLD ENGINEERING 164 
206-207 ZYXEL COMMUNICATIONS 39 
114 600-986-6578 
MID ATLANTIC 
NY, Metro NJ, DC, DE, MD, PA, VA, WV 
Don Calamaro (212) 512-4811 


Tel: (614) 899-4908, Fax: (614) 899-4999, larisf@mecgraw-hill.com 


NEW ENGLAND 

CT, MA, ME, NH, NY, RI, VT, 
Ontario, Canada, Eastern Canada 
John Ferraro (617) 860-6221, 
(212) 512-2555 
jferraro@megraw-hill.com 
The McGraw-Hill Companies 

24 Hartwell Avenue 

Lexington, MA 02173 

FAX: (617) 860-6307 


SOUTHWEST, ROCKY MOUNTAIN 
AL, AR, LA, MS, OK, TN, TX 

Bert Panganiban (214) 688-5165 
bertpang@megraw-hill.com 
Chrissy Copple (214) 688-5171 
ccopple@megraw-hill.com 

The McGraw-Hill Companies 
Mockingbird Towers 

Ste. 1104E 

1341 W. Mockingbird Lane 
Dallas, TX 75247-6913 

FAX: (214) 688-5167 


MID WEST-SOUTHEAST 7 

NEW MEDIA/ONLINE PRODUCTS 
FL, GA, IA, IL, IN, KS, KY, MI, MN, MO, NC, 
ND, NE, OH, SC, SD, Wi 

Neil Helms (404) 843-4777 
nhelms@mcgraw-hill.com 
Kirstin Pihl (404) 843-4765 
kpihlig megraw-hill.com 

The McGraw-Hill Companies 

4170 Ashford-Dunwoody Road 
Suite 520 

Atlanta, GÀ 30319-1465 

FAX: (404) 252-4056 


Paul Franchak (614) 899-4912 
franchak@ megraw-hill.com 
The McGraw-Hill Companies 
921 Eastwind Drive, Suite 118 
Westerville, OH 43081 

FAX: (614) 899-4999 


NORTH PACIFIC 

AK, Northern CA, HI, ID, MT, OR, 
Silicon Valley, UT, WA, WY, 
Westem Canada 

Lisa Farrell (415) 513-6862 
Ifarrell(o megraw-hill.com 
The McGraw-Hill Companies 
1900 O'Farrell Street, Suite 200 
San Mateo, CA 94403 

FAX: (415) 513-6867 


SOUTH PACIFIC 

AZ, Southern CA, CO, NM, NV 
Beth Dudas (714) 443-9314 
bdudas@megraw-hill.com 
Geanette Perez 
gperez@mcgraw-hill.com 
The McGraw-Hill Companies 
635 Camino de los Mares 
Suite 212 

San Clemente, CA 92672 
FAX: (714) 443-9602 


Jill Pollak (212) 512-3585 

jpollak& mcgraw-hill.com 

The McGraw-Hill Companies 

1221 Avenue of Americas—28th Floor 
New York, NY 10020 

FAX: (212) 512-2075 


PETERBOROUGH, NH OFFICE: 


Sales FAX: 603-924-2683 
Advertising FAX: 603-924-7507 


BUYERS MART 


Mark Stone (603) 924-2533 
DU SMO CAIN tN 
B 


One Phoenix Mill Lane 
Peterborough, NH 03458 


BYTE Deck 

Brian Higgins (603) 924-2596 
bhiggins@megraw-hill.com 
BYTE 


One Phoenix Mill Lane 
Peterborough, NH 03458 


EURO-DECK 

Mark Stone (603) 924-2533 
stonem@megraw-hill.com 
BYTE 

One Phoenix Mill Lane 
Peterborough, NH 03458 


INTERNATIONAL ADVERTISING SALES STAFF 


UNITED KINGDOM, BENELUX 
Jonathan McGowan 
jonmegow@megraw-hill.com 
Tel: +44 171 495 6781 

Marc Green 

Tel: +44 171 495 6780 

The McGraw-Hill Companies 
34 Dover St. 

London W1X 4BR 

England 

FAX: +44 171 4956734 


ISRAEL 

Dan Aronovic 
rhodanny@actcom.co.il 
DARA International 

41 Ravutski 

Ra'anana 43220 

Israel 

Tel: +972-9-7419544 
FAX: 4972-9-7481934 


GERMANY, SWITZERLAND, 
AUSTRIA 

Jürgen Heise 
jheise@megraw-hill.com 
The McGraw-Hill Companies 
Adam-Berg-Str. 115a 
D-81735 Munich 

Germany 

Tel: +49 -89-680701-16 
FAX: -49-B9-680701-18 


ITALY, FRANCE, SPAIN, 
PORTUGAL, SCANDINAVIA 

Zena Coupé, Amanda Blaskett 
101645.1710 p compuserve.com 
A-Z International Sales Ltd. 

70 Chalk Farm Road 

London NW18AN 

England 

Tel: +44 171 2843171 

FAX: -44 171 2843174 


KOREA 

Young-Seoh Chinn 

JES Media International 
6th FI., Donghye Bldg. 
47-16, Myungil-Dong 
Kangdong-Gu 

Seoul 134-070, Korea 
Tel: +82-2-4813411 
FAX: +82-4813414 


JAPAN 

Hirokazu Morita 

Japanese Advertising 
Communications, Inc. 

Three Star Building 

3-10-3 Kanda Jimbocho 
Chiyoda-ku, Tokyo 101 Japan 
Tel: +81 3 3261 4591 

FAX: +81 3 3261 6126 


BYTE ASIA-PACIFIC 

AUSTRALIA, HONG KONG, INDIA, 
INDONESIA, KOREA, MALAYSIA, 
PAKISTAN, PHILIPPINES, OTHER 
ASIA AND PACIFIC COUNTRIES, 
SINGAPORE, TAIWAN 

Weiyee In 

wein mcgraw-hill.com 

Jennifer Chen 
jennchenmcgraw-hill.com 
#305 Nanking East Road, Section 3, 
10th floor 

Taipei, Taiwan, R.O.C. 

Tel: - B86-2-715-2205 

FAX: +886-2-715-2342 


Subscription Customer Service 
U.S. 1-800-232-2983 
Outside U.S. +1-609-426-7676 


For a New Subscription 
US. 1-800-257-9402 
Outside U.S. «1-609-426-5526 


JUNE 1997 BYTE 169 


PHONE NO. 


800-468-0386 


714-492-857 1°" 


916-757-3737 
714-693-0808 


INQUIRY NO. PAGE NO. 
A 
Acer 4015 17 
Acer Peripheral 4015 3 
AcomRISC Technologies 40157 
978  Acotec 4015 25 
1034 Adobe Systems 136 
1069 Alps Electric 171 
1007 AltaVista Internet Software 130 
1122 American Power Conversion 171 
Apache Group 26 
Apple Computer 26,65 
Applied Visions 119 
Applix 26 
1120 AST 171 
Asustek Computer 4015 17 
B 
981 Becker & Mohnberg 4015 25 


1028 
1093 
1027 


1124 
1010 


1074 


1031 


1085 
1011 


1078 
1083 


1089 
1071 


1091 


Berlin Heinrich Hertz Institut of 
Communications Technology 26 


BinTec Communications 26 


Black Sun Interactive 26 
Blizzard Entertainment 143 
Boffin 122 
Borland International 107,143 
Borland Open Environment 51 
Business Objects 120C 
C 
CASEwise Systems 103 
Cayenne Software 103 
Chase Advanced Technologies 171 
Check Point Software 

Technologies 26,130 
Chorus Systems 4018 7 
Cognitronix 171 
Com:On 26 
Compaq Computer 143 
Compendium Research 98 
Computer Systems 

Advisors 103, 120C 
Corel 171 
CyberGuard 130 
D 
DataBase Associates 

International 120C 
Data General 26 
Data Translation 4015 11 
DataViz 171 
Dataware Technologies 171 
DBS 4015 11 
DeLorme 171 
Digital Equipment — 171, 92NA 1, 

120C 

E 
8x8 171 
Electronic Book 

Technologies 92NA 1 
Embarcadero 103 
Entrust Technologies 70 


EDITORIAL INDEX 


For more information on any of the companies covered in articles, columns, or news stories 
in this issue, enter the appropriate inquiry number on the response card. Each page number refers 
to the first page of the article or section in which the company name appears. 


INQUIRY NO. PAGE NO. 
Evergreen Software 103 
1094 Excel Computer 122 
F 
Fast Multimedia 26 
977  FinjanSoftware 4015 25 
First International 
Computer 4015 3, 4015 17 
Fisher Intemational 4015 3 
1026 Franklin Quest 143 
Frontier Technologies 92МА 1 
1119 Fujitsu 171 
G 
1115 G&A Imaging 171 
1009 Global Intemet Software 
Group 130 
GTE 70 
H 
1100, Hewlett-Packard 47, 
1123 171 
Hughes Olivetti Telecom 26 
HyperWave Information 
Management 26 
| 
IBM 70,171 
l-Kinetics 51 
ImageMark Software Labs 92NA 1 
1075 Individual Software 171 
InfoModelers 103 
Information Builders 120C 
Informix 120C 
Infoseek 92NA 1 
Inktomi 92МА 1 
Inmagic 92NA 1 
Inso 92NA 1 
InTek 103 
Inte! 26, 93 
1072, Intergraph Computer Systems 42, 
1116 171 
InXight 92МА 1 
IONA Technologies 51 
The IP Multicast Initiative 93 
IQ Software 120C 
J 
988 Jaguar Communications 4015 25 


1066 


1088 


1126 


JavaSoft 115 
L 
LanOptics 171 
LBMS 103 
Legato Systems 171 
Lemout & Hauspie 26 
Leutron Vision 4015 11 
LinuxLand 171 
Logic Works 103 
Lotus Development 26,51 
LucentTechnologies 26,53,93, 
40187 


INQUIRY NO. PAGE NO. 
Lycos 92МА 1 
M 
M&i Data Services 120C 
MasterSoft 92NA 1 
1064 Matrox Graphics 171 
MetaTools 26 
1080 Metrowerks 171 
1095 Micro Design International 122 
976, Microsoft 26,41,81,93,107, 143 
1032 
MicroStrategy 120C 
1096 Microtest 122 
1097 Microtest Enterprise Group 122 
1008 Milkyway Networks 130 
1127 MIT 171 
Mitsubishi Electric 401511 
MultiStream 26 
N 
1087 NeoLogic 171 
1086 Nestor 171 
Netscape 26 
1013 Network-1 Software & 
Technology 130 
Neuron Data 98 
New Era of Networks 51 
Next 65 
0 
1029 Olympus America 143 
Open Horizon 51 
Open Text 92МА 1 
1114 Oracle 103, 107,141, 120C 
Orckit 26 
P 
1030, Palm Computing 26, 143, 171 
1063 
Parsytec Computers 4015 11 
Philips 26 
PictureTel 26 
Pioneer Electronics 120C 
Pitango Multimedia 26 
985 Planning Sciences 
International 4015 25 
Platinum Technology 26, 120C 
Polywell 26 
Popkin 103 
1118 Power Computing 26, 171 
Powersoft 103, 107 
Prism Solutions 120C 
1078 Pure Atria 171 
Q 
Quadratron Regie 26 
R 
1067 Radcom 171 
RADVision 26 
992  Ramline Mobile PC 401525 
1012 Raptor Systems 130 


IS pages appear only in the International edition. NA pages appear only in the North America edition. C pages appear only in the Reseller edition. 


170 


BYTE JUNE 1997 


INQUIRY NO. PAGE NO. 
Rational Software 103 
Red Brick Systems 120C 
1033 Ricoh 48 
Riverton Software 98 
S 
Salsa Business Unit 103 
Sapiens International 98 
1015 Secure Computing 130 
1081 Segue Software 171 
996 SEH Computertechnik 4015 25 
SGS-Thomson 63 
Siemens Nixdorf 26 
1084 Silknet Software 171 
Silux 26 
1077 SoftArc 171 
SoftLah 26 
StarBurst Communications 93 
Stemmer PC Systems 4015 11 
Sybase 120C 
Systems Compatibility ^— 92NA 1 
T 
1098 TAC Systems 122 
Technische Interaktionen 4015 11 
telesnap 26 
TerraTec 26 
Texas Instruments Software 98 
3Com 26 
TIBCO 51 
Toshiba 26 
1076 Transparent Language 171 
1014 Trusted Information Systems 130 
TU Delft TPRG 4018 11 
The Turing Institute 4015 11 
U 
1117, U.S. Robotics 137, 171 
1121 
Umax Data Systems 26, 40153 
1129 Umax Technologies 171 
Usoft 98 
Utimaco 4018 3 
V 
VeriSign 70 
Verity 92NA 1 
987 Video Communication 
Systems 4015 25 
VideoServer 28 
1016 ViewSonic 139 
1082 Vireo Software 171 
Visible Systems 103 
Vision Software Tools 96 
W 
1073 Wall Data 171 
1068 Wi-LAN 171 
Wücom 26 
X 
1065 XenexOy 171 


PHOTOGRAPH: BRIAN WILDER © 1897 


PRE VIE \У 


Hardware 


This month, we look at Palm Computing’s latest PalmPilot organizer, 
videoconferencing and networking hardware, and Web-publishing tools. 


mn 


маі: -$ 


VR Ў 


PalmPilot 
Professional 


$399 


Circle 1063 on 


Inquiry Card. 
Palm Computing 
Mountain View, CA 
415-237-6000 
http://www.usr 
.com/palm 


Brighter PalmPilot Adds 
Communications 


he original PalmPilot organizer was widely praised as the best of 

the bunch.It was small enough to carry easily, had the basic orga- 
nizer functions most users wanted, and didn't try to be all things to all 
people. It was also criticized for lacking e-mail connectivity. 

The PalmPilot Professional keeps the basics from the earlier model 
and adds expense management software, a backlit screen, and games. 
Mostimportant, however, are the new waysto exchange data besides 
the direct-cable HotSync. For instance, the built-in e-mail software 
supports HotSync updating of the PalmPilot's mailbox via Microsoft 
Mail, Exchange, or cc: Mail. Two optional features, Network HotSync 
($69) and the PalmPilot modem ($129), offer even more possibili- 
ties. The former supports a HotSync over LANs or WANs, while the 
modem supports remote connectivity and dial-up. 

The modem supports about 150 HotSyncs with two AAA batter- 
ies. The backlit screen seems to have a negligible effect on the roughly 
two-month battery life of the PalmPilot, provided you don't keep the 
backlight tumed on all the time. 

The PaimPilot has even more third-party support now, so you have 
additional opportunities to use your favorite desktop applications. 
Separately available packages such as Act, Goldmine, Notes, Inter- 
net Sidekick, and several other PIMs support one-button HotSync 
synchronization of data between the PalmPilot and the desktop. 

The PalmPiot Professional delivers all the power of the earfier model 
but is easier touse, thanks to the new features. The modem is an espe- 
cially welcome addition. | found it lighter, less expensive, and easier 
to use than Windows CE computers. -Jon Pepper 


Millennium Turns Pro 


Matrox’s MILLENNIUM PRO (STARTS AT 
$399) graphics accelerator card 
offers improved performance with 
its fast Gouraud-shading engine, 
as well as support for 32-bit z- 
buffering and perspective-correct 
texture mapping for PC-based 3-D 
workstation applications. Available 
with 4 MB of dual-ported WRAM 
(expandable to 16 MB), the card 
has a 230-MHz DAC and a video 
engine that supports X and Y inter- 
polation to deliver full-screen, 
full-motion video playback. With 
16 MB of WRAM, it offers 1800- 
by 1440-pixel resolution with 16- 
bit z-buffering or 1600- by 1200- 
pixel resolution with 32-bit 
Z-buffering. Optional companion 
video cards for digital video edit- 
ing, capture, and output to TV are 
available. 

Contact: Matrox Graphics, 
Inc., Dorval, Quebec, Canada, 
514-685-2630; 
bttp://www.matrox.com. 
Circle 1064 on Inquiry Card. 


Communications 


Look Ma, No PC 


VIATV PHONE WORKS WITH A TV AND A 
plain old Touch-Tone telephone 
lineto let you communicate visu- 
ally without using a computer. The 
$499 unit, which contains a video- 
processing chip, video camera, and 
modem, attaches to your phone 
and TV. You use the phone to call 
another ViaTV Phone (or other 
H.324 system), pressa button, and 
begin a two-way video conversa- 
tion. The current version supports 
U.S. phones. The company plans 


support for other countries this 
summer. 

Contact: 8x8, Inc., Santa 
Clara, CA, 408-727-1885; 
bttp://www.8x8.com. 

Circle 1091 on Inquiry Card. 


Low-End Routers 


U.S. Rosoncs’ LANLnxer 56 ($995) 
and LANLinker BRI ($795) offer LAN 
connectivity to remote offices that 
need a direct connection to cor- 
porate networks and the Internet. 
Both support IP, IPX, and AppleTalk. 
LANLinker 56 lets you make the 
connection via frame relay or PPP. 
LANLinker BRI supports an ISDN 
connection and comes with an 
analog-device port. 

Contact: U.S. Robotics, 

Skokie, IL, 847-982-5001; 
bttp://www.usr.com. 

Circle 1121 on Inquiry Card. 


PC Videoconferencing 
System 


XTOX INTEGRATES A PENTIUM-PROCESSOR 
PC, an overhead projector, a video 
camera, and other equipment tolet 
you incorporate the typical ele- 
ments of a business meeting into a 
videoconference over H.320 ISDN. 
Besides video, you can transmit 
images from the overhead projec- 
tor or share data from standard 
office applications. You can re- 
motely control the camera and pan 
to preselected angles around the 
meeting room. The unit costs about 
$20,000, but versions for desktop 
PCs are available for $5000 or less. 
Contact: Xenex Oy, Espoo, 
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Finland, 358-9-521-5411; 
http://www.xenex.fi. 
Circle 1065 on Inquiry Card. 


Networking 


Dual-Mode Spread- 
Spectrum Modem 


THE Hopper FD WIRELESS MODEM SENDS 
data via direct sequence or, for 
areas with high interference levels, 
frequency-hopping spread-spec- 
trum technologies. The Hopper FD 
operates in the 902-928-MHz band 
and can deliver 19.2 Kbps in full- 
duplex mode and 38.4 Kbps in half- 
duplex mode. Its range is six to 12 
miles, and prices start at $1495. 
Contact: Wi-LAN, Іпс., 
Calgary, Alberta, Canada, 
403-273-9133; 
wi-lan@wi-lan.com; 
bttp://www.wi-lan.com. 

Circle 1068 on Inquiry Card. 


LAN Switch with 
Electronic Patch Panel 


THE LANMAKER FAMILY OF MODULAR ETHER- 
net switches integrates 10-/100-MB 
Ethernet switching, electronic 
patch-panel capability, and graph- 
ical management software at a 
price of about $200 per port. The 
patch-panel module lets you add, 
move, and change users on the net- 
work without physically discon- 
necting and reconnecting a user at 


the wiring closet. Other modules 
support 100Base-T, 100Base-TX, 
and 100Base-FX. LANmaker's net- 
workauto-load balancing dynam- 
ically reassigns power users to 
underused network segments. 
Contact: Lan Optics, Ltd., 
Migdal Ha-Emek, Israel, 
800-533-8439 or 
972-738-6900; 
mktinfo@lanoptics.co.il; 
bttp:lhwww.lanoptics.com. 
Circle 1066 on Inquiry Card. 
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Internetwork 
Protocol Analyzer 


PRISMLITE COMBINES A WAN/LAN/ATM 
protocol analyzer in a 15-pound 
unit that you use with a Pentium- 
processor notebook. The unit has 


three slots that can hold up to three 
ATM and/or up tosix WAN and LAN 
line-interface modules. You can 
view ATM and LAN or ATM and 
WAN traffic at the same time. Prices 
start at $30,000 for an ATM-only 
configuration. 

Contact: Radcom, Tel Aviv, 
Israel, 800-723-2664 or 
201-529-2020; 
info@radcom.co.il; 
bttp://www.radcom-inc.com. 
Circle 1067 on Inquiry Card. 


Peripherals 


Print Your 
Photographs 


THE А1Р5 Masterpiece MD-2300 
($749) lets you print photograph- 
ic-quality images at 600- by 600- 
dpi resolution. A faster photo- 
realistic mode (approximately 2 to 
3 minutes for 8- by 10-inch color 
compared to 15 to 20 minutes for 
an 8- by 10-inch photographic- 
quality image) is also supported. 
You can print on regular laser- 
printer paper at 600 by 600 dpi in 
color or 1200 by 600 dpi in black 


and white or gray scale. The pho- 
tographic-quality process, which 
uses dye-based photo inks that are 
sublimated into the porous layer 
ofthe receiving medium, requires 
special photographic paper. Out- 
put in both the photographic- 
quality and photo-realistic modes 
are smearproof and waterproof. 
The MD-2300, which prints in four 
passes, supports both Macs and 
PCs and includes color-matching 
and Adobe PhotoDeluxe photo- 
editing software. 

Contact: Alps Electric, Inc., 

San Jose, CA, 800-825-2577 
or 408-432-6000; 
http://www.alpsusa.com. 
Circle 1069 on Inquiry Card. 


UPS for Multiple 
Servers 


THE SYMMETRA Power ARRAY PROTECTS 
multiple servers and Internet- 
working equipment. It offers fault 
tolerance via redundant power 
modules, power management 
tools, and scalability. The power 
capacity of the array ranges from 
8 to 16 kVA (scalable in 4-kVA in- 
crements). If one module of the 
UPS fails, others protect the load 
to provide a fault-tolerant UPS. 
Prices start at $8499. 

Contact: American Power 
Conversion, West Kingston, RI, 
800-289-2772 or 
401-789-5735; 
bttp://www.apec.com. 

Circle 1122 on Inquiry Card. 


Affordable 
Sheet-Fed Scanner 


HP'S SCANJET 55 IS A COLOR/GRAY-SCALE 
sheet-fed scanner that offers 300- 
dpi optical (600-dpi enhanced) 
scanning. It supports 24-bit color 
and 8-bit gray-scale scanning for 
Windows 95, NT, and 3.1. It attaches 
to the PC via a parallel port and 
includes OCR and document man- 
agement software. The ScanJet 5s 
sells for about $249. 

Contact: Hewlett-Packard Co., 
Santa Clara, CA, 
800-722-6538; 
bttp:!/www.bp.com/go/scanjet. 
Circle 1123 on Inquiry Card. 


$200 Gets You 
24 Bits 


THE ASTRA 300P FLATBED SCANNER OFFERS 
24-bit color capabilities and an op- 
tical resolution of 300 by 600 dpi 
{an interpolated resolution of up 
to 4800 dpi) for $199. The scanner, 
for Windows PCs, attaches via the 
parallel port and includes image- 
editing and OCR software. 
Contact: Umax Technologies, 
Fremont, CA, 800-562-0311 or 
510-651-4000; 
http://www.umax.com. 

Circle 1129 on Inquiry Card. 


Multimedia 


Wave-Table Sound 
for Notebooks 


Jive WAVETABLE, A ТҮРЕ ЇЇ PC CARD, PRO- 
vides the facility to add wave-table 
sound to business presentations and 
games. It has a wave-table sound 
system, FM synthesizer, and joystick 
controller on-board. The system 
(€130) sports 128 musical instru- 
ments plus 61 drum programs and 
16 channels. Its general MIDI CPU 
ensures that the system complies 
with level 1 of the MIDI protocol. 
Contact: Chase Advanced 
Technologies, Bradford, U.K., 
+44 1274 225000; 
sales@chase-at.com; 
http://www.chase.com. 

Circle 1124 on Inquiry Card. 


Pro 3D for PC Prices 


INTERGRAPH'S NEW TD UNE OF PCs FEA- 
tures an Intense 3D 100 graphics 
accelerator card, 16 MB of RAM, a 
1.7-GB hard drive, and Windows 95 
at prices starting at $1185. The TD- 
22 includes a 133- or up to 200- 
MHz Pentium processor, while the 
TD-25 (starts at $1485) features a 
166- or 200-MHz Pentium with 
MMX technology. The TD-220 
offersa 180- or 200- MHz Pentium 
Pro processor (starts at $1680). A 
variety of 3-D accelerator cards are 
available as options. 


Software 


What's New 


Contact: Intergraph Computer 
Systems, Huntsville, AL, 
800-692-8069 or 
205-730-2000; 
bttp://www.intergraph 
.com/express. 

Circle 1072 on Inquiry Card. 


Midrange Mac 


THE PowERCENTER PRO IS A MIDRANGE 
Mac OS system based on a 180- or 
210-MHz 604e processor and a 
motherboard with a 60-MHz sys- 
tem bus (many other Mac clones 
today use a 40- or 50-MHz bus). A 
180-MHz version with 16 MB of 
RAM (up to 512 MB), 2-GB hard 
drive, 16x CD-ROM drive, 1 -MB L2 
cache card, 3-D graphics accelera- 
tion with 2 MB of DRAM graphics 
memory (up to 4 MB maximum), 
three PCI slots, built-in Ethernet, 
and other features costs $2095, А 
similarly configured system with a 
210-MHz processor costs $2395. 
Contact: Power Computing, 
Round Rock, TX, _ 
800-999-7279 or 
512-388-6868; 
bttp://www.powercc.com. 
Circle 1118 on Inquiry Card. 


Rug 
for 


ed Palmtop 
obile Apps 


FUJITSU OFFERS TWO NEW RUGGEDIZED 
portables for lightweight pen-based 
computing. The TeamPad 7200 
($2635) is a pen-based system for 
MS-DOS 6.22. It comes with up to 
4 MB of RAM and runs on a 66-MHz 
486-class CPU. The TeamPad 7600 
($4500) offers a 7.2-inch, 256-col- 
or screen and a 100-MHz 486 CPU. 
It cores with 8 MB of RAM (upgrad- 
able to 32 MB) and runs Windows 
3.1 or 95. It weighs 1.7 pounds and 
can withstand drops of up to 4 feet 
onto concrete. 

Contact: Fujitsu, La Jolla, CA, 


619-457-9900; 
http://www.fjicl.com. 
Circle 1119 on Inquiry Card. 


Desktop Replacement 
Notebook 


THE ASCENTIA Р SERIES (STARTS AT $4299) 
sports a 166-MHz Pentium with 
MMX technology, a 256-KB L2 
cache, and 32 MB of EDO RAM 
(expandable to 80 MB). It also fea- 
tures a 10x CD-ROM drive, 34-inch 
removable floppy drive, 3-GB 
removable hard drive, and 12.1- 
inch VGA active-matrix screen. 
Other features: 16-bit stereo play- 
back and record, and two Type |! or 
one Type ll and one Type lII PC cards. 
Battery life with one lithium-ion 
battery pack is a claimed 3 hours. 
Contact: AST, Irvine, CA, 
800-876-4278 or 
714-727-4141; 
http://www.ast.com. 

Circle 1120 on Inquiry Card. 


i aa 
Value Notebooks 


DIGITAL EQUIPMENT'S VALUE-PRICED 
HiNote VP 500 series of notebooks 
for Windows 95 or NT feature 12.1- 


inch displays, 133-MHz or faster 
Pentium processors, power man- 
agement, and a two-in-one remov- 
able 12-speed CD-ROM/floppy 
combo drive. Other features include 
128-bit accelerated graphics with 
MPEG support, a PCI bus, EDO mem- 
ory, 16 MB of RAM (expandable to 
80 MB), up to a 2.16-GB hard drive, 
and two Type 1/1 (or one Type III) PC 
Card slots. The VP 575 uses a 166- 
MHz Pentium processor with MMX 
technology. Starting prices range 
from $2499 to $4499. 

Contact: Digital Equipment 
Corp., Maynard, MA, 
800-722-9332; 
bttp://www.windows 
digital.com. 

Circle 1071 on Inquiry Card. 


SOFTWARE 
Business 


Publish Info Instantly 
Over the Net 


ARPEGGIO LIVE INFORMATION PUBLISHING 
Server lets you publish real-time 
information over the Internet or an 
intranet to business users with a 


Web browser. A Windows NT server 
application, Arpeggio Live ($1495) 
includes extension modules that 
make information available from 
enterprise databases, IBM main- 
frames, and AS/400s. Queries and 
reports are designed by select 
employees for other business users. 
Business users click on an icon to 
receive up-to-the-minute data in 
a custom query or report format. 
Contact: Wall Data, Inc., 
Kirkland, WA, 800-915-9255 
or415-812-1600; 
bttp:llwww.walldata.com. 
Circle 1073 on Inquiry Card. 


Text Search for NT 


SEARCHER Pro ($69) 15 A 32-BiT TEXT 
search and file management alter- 
native to the Windows 95 and NT 
Explorer. It provides ZIP, FAT, and 
NTFS file management, plus exact, 
fuzzy, and regular expression text 
searching within these and other 
file types. 

Contact: Cognitronix, Poway, 
CA, 800-217-0932 or 
619-549-8955; 
hbttp:llwwtw.cognitronix.com. 
Circle 1074 on Inquiry Card. 


Let Your PC 
Find You a Job 


REsuMEMAkER Deluxe ($39.95) FOR 
Windows creates professional 
résumés and cover letters. It also 


locates thousands of job listingson 
the Internet and posts your résumé 
directly to major Web résumé 
banks. The program converts 
résumés and letters to fax, e-mail, 
and other electronic formats. The 
program includes prewritten para- 
graphs for insertion in your cover 
letter, follow-up letter, and thank- 
you letter, plus 100 sample letters. 
Also included is a contact man- 
agement program/activity tracker 
and career planner. It creates your 
résumé from the virtual interview 
that you conduct with the program. 
Contact: Individual Software, 
Inc., Pleasanton, CA, 
800-822-3522 or 
510-734-6767; 
http://www.individualsoftware 
‚сот. 

Circle 1075 on Inquiry Card. 


Dictionary for Linux 


Хос, A CD-ROM DICTIONARY FOR UN- 
ux (DM 39), provides bidirectional 
translations from German to Eng- 
lish, French, Spanish, and Italian. It 
includes more than 150,000 entries 
and offers quick search and brows- 
ing facilities. 

Contact: LinuxLand, Municb, 
Germany, 

+49 89 99315300; 
bttp:lwww.linuxland.de. 
Circle 1126 on Inquiry Card. 


Communications 


Web and E-Mail 
Translation Tool 


EASY TRANSLATOR ($49) TRANSLATES TEXT, 
e-mail, and Web pages in Spanish, 
French, and German to and from 
English. Web pages are translated 
on the screen, while textand e-mail 
require you to paste the document 


P ct eu lito, por ev vakt y por та Sirga edon 
tapacidad y ef deamumo de fu interagan, per la dé 
qua deuarilla; por la певане y la cobertura de rai 
programas de ertia, por la amplitud y la vanedad 
educameor, por la calidad acedémeta de го planta doce 
nu de enu A t S Saif (J la DI N 
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toanew page. Like other machine- 
translation tools, the translation 
will not be 100 percent accurate. 
However, Transparent Language 
says you can expect a level of 60 
percent to 70 percent accuracy. 


What's New 


Software 


Contact: Transparent 
Language, Hollis, NH, 
603-465-2230; 
admin(Otransparent.com; 
http://www.transparent.com., 
Circle 1076 on Inquiry Card. 
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PhotoRecall 
$69.95 


G&A Imaging, Ltd. 

Hull, Quebec, Canada 
888-772-7601 
819-772-7600 
http://www.ga-imaging.com 


Circle 1115 on 
Inquiry Card. 


Make Electronic Photo 
Albums with Your PC 


he explosive growth of PC photography thanks to digital cam- 
eras, scanners, and color printers brings a concomitant need 
to manage these images. Thatis the niche that PhotoRecall for Win- 
dows 95 and NT fills. G&A Imaging is also developing a Mac ver- 
sion, but company officials couldn't say when it will be available. 


Several packages provide image management, and others de- | 


liver image editing. PhotoRecall combines these two functions 
along with other nifty touches. 

The program's two main components-the library and the dark- 
room—dovetail together seamlessly. In the library, you can open up 
photo albums you have created and given names such as "Tim's 
Birthday" Launching the library opens up a portfolio that displays 
your photos using album, filmstrip, bulletin-board, or thumbnail 


metaphors, depending on your preference. Creating an album is a — 


no-fuss project, with the ability to take input from digital cameras, 
scanners, or any TWAIN-compliant device. You can even scanthe 


Internet to find photos using a search form built into the software. 


The image-editing features aren't up to Adobe Photoshop's, but 
there is more than enough here to satisfy most PC photography 
hobbyists. All the basics are built in (e.g., flip, rotate, and resize), 
along with fun special effects such as mapping images to a cylin- 
der or sphere or creating emboss or watercolor effects. When you 
make most adjustments, the software shows you numerous alter- 
natives at once—what G&A calls adjust by example—so you can see 
how much of an effect you prefer. 

PhotoRecallisn't everyone's answer to photo management and 
editing, but at an affordable price, itaccomplishes many digital dark- 
room tasks. -Jon Pepper 
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FirstClass 
Intranet Server 


LIKE ITS SIBLING FIRSTCLASS 3.5, FiRST- 
Class Intranet Server ($999) offers 
e-mail, replicable discussion data- 
bases, remote access, forms pro- 
cessing, enterprise database access, 
and information publishing, but for 
the Internet. FirstClass Intranet 
Server supports POP3, HTTP/HTML, 
Finger, SMTP/NNTP, and MIME. You 
can publish FirstClass Intranet 
Server content on the Web, where 
it is accessible vía a Web browser. 
You can also use Eudora, CyberDog, 
or other Internet mail clients to 
retrieve messages. 

Contact: SoftArc, Inc., 
Markham, Ontario, Canada, 
905-415-7000; 
tim(asoftarc.com. 

Circle 1077 on Inquiry Card. 


Use Your 
Voice to Surf 


With VoicETvPE CONNECTION FOR 
Netscape Navigator ($14.95) for 
Windows 95, you can use your voice 
to surf the Web. You can choose 
from a base set of 20 commands 
(е... go to, scroll up, and add voice- 
mark), which are voice-enabled 
shortcutsto your favorite Web sites. 
When combined with IBM's Voice- 
Type Simply Speaking or VoiceType 
3.0 speech-recognition products, 
you can dictate and send e-mail 
notes by voice. 

Contact: IBM, 800-825-5263; 

bttp:llwww.software.ibm.com. 


Better Synchronization 
for PalmPilot 


With Desktop To Go (ABOUT $50) FOR 
Palm Computing's PalmPilot, any 
modifications made to Microsoft 
Outlook and Lotus Organizer 97 are 
updated automatically on your 
hand-held and desktop computers. 
Desktop To Go provides field-level 
synchronization for contacts, 
appointments, tasks, and memos. 
You can synchronize with multiple 
PIMs (e.g., use Outlook for sched- 
uling, Organizer for contacts, and 
the PalmPilot's Desktop application 
for To Do's and memos). 


Contact: DataViz, Trumbull, 
CT, 800-733-0030 or 
203-268-0030; 
http://www.dataviz.com. 
Circle 1078 on Inquiry Card. 


Automated Web-Site 
Testing Tools 


SEGUE SOFTWARE'S SILK PRODUCT FAMILY 
for Windows 95 or NT offers broad 
test coverage for industrial- 
strength Web applications. SilkTest 
($3995) provides functional and 
regression tests across diverse Web 


environments. It recognizes text, 
links, images, HTML, and Java ap- 
plets. SilkPerformer (to ship in the 
third quarter) provides multiplat- 
form load testing to gauge Web- 
applications performance. 
Contact: Segue Software, 
Newton Centre, MA, 800-287- 
1329 or 617-796-1000; 
bttp:llwww.segue.com. 

Circle 1081 on Inquiry Card. 


Configuration 
Management for NT 


CLEARCASE 3.1 FOR NT PROVIDES VERSION 
control, workspace management, 
build management, and process 
control for programmers. It stores 
all file versionsin a secure, scalable 
repository and provides a history of 
all software changes. The program 
integrates with Visual Basic, Visual 
С++, and Oracle's Developer/2000. 
Available at prices starting at 
$4000, the program includes wiz- 
ards that assist you in such tasks as 
installation and merging files. 
Contact: Pure Atria, 

Sunnyvale, CA, 
408-720-1600; 
info@pureatria.com; 
http://www.pureatria.com. 
Circle 1079 on Inquiry Card. 


Tools for Embedded 
PowerPC 


CODEWARRIOR FOR POWERPC EMBEDDED 
Systems ($699) providesan IDEsup- 
porting Motorola's MPC 8xx family 
of embedded processors. The IDE's 
tools include integrated project 
manager, text editor, optimizing C 
compiler, linker, source/assembly- 
level debugger, and on-line refer- 
ences. It works with Motorola's 
821/860 development board. 
Contact: Metrowerks, Austin, 
TX, 800-377-5416 or 
512-873-4700; 
info@metrowerks.com; 
http://www.metrowerks.com. 
Circle 1080 on Inquiry Card. 


Write NT 
Drivers in C++ 


Driver::Worxs ($795) COMBINES A С++ 
Class library with wizard technol- 
ogy to let you build kernel-mode 


device drivers for NT. Vireo says that 
the product's support for Micro- 
soft's Windows Driver Model assures 
developers that drivers built today 
with Driver::Works will be compat- 
ible with NT 4.0, plus future versions 
of Windows (e.g., Windows 97). It 
requires NT 3.5.1 or higher. 
Contact: Vireo Software, 
Acton, MA, 508-264-9200; 
sales@vireo.com; 
bttp://www.vireo.com. 

Circle 1082 on Inquiry Card. 


Stateful Internet 
Publishing Server 


NETANSWER 2.0 LETS CORPORATE OR 
commercial publishers make up to 
100 GB of customized data, text, 
and multimedia content available 
via the Internet or intranets. At the 
beginning of a search session, 


Software Updates 


NeaAGcess 5.0 ($749), a cross-platform ODBMS, adds support for 
databases larger than 4 GB, support for the latest versions of all major 
compilers, expanded schema evolution with less applications-devel- 
oper involvement, support for collections that are not based on B- 
trees, and template-based swizzler classes that reduce the need for 
casting and ease object reference counting issues. The program runs 


on Windows NT, Mac OS, and Unix. 


Contact: NeoLogic Systems, Inc., Berkeley, CA, 800-91 9. 
6353 or 510-524-5897; neologic@neologic. com; 


bttp:[[unw.neologic.com.. 
Circle 1087 on Inquiry Card. 


Legato's S NetWorker 44 for Windows NT ($1000), а storage man- 


agement program that preserves programs and data on file/printand 
database and applications se servers, offers anew administrative GUI, 
disaster recovery support, and centralized recovery of remote clients. 
Contact: Legato Systems, 1 Inc, Palo Alto, CA, 415-812-6000; 


bttp:lluww.legato.com. —— 
Circle 1088 on Inquiry: Card. — 


AAA Map n'Go 3.0, the mapping program for Windows that plots 

the best route based on your parameters, adds a new highway exit 

services database, new tourbook information, i im proved routing, the 

ability to download detailed street maps from Street Atlas USA 4.0, 

direct access to 250 city Web pages containing focal and regional 
| information, and many more improvements. 

Contact: DeLorme, Freeport, ME, 207-865-4171; 


| bttp://www.delorme.com 
Circle 1089 on Inquiry Card. 


Software 


NetAnswer 2.0 (starts at $10,000 
and available for NT and Unix) 
establishes a connection with the 
end user that remains for the dura- 
tion of the session (aka maintain- 
ing state), thus keeping track of 
successive search queries by the 
user to increase result accuracy. 
Other features include enhanced 
security, metering, and accounting 
by paragraph, document, or data- 
base to allow charging for infor- 
mation on a per-document basis. 
The program supports fielded 
queries, relevance ranking, multi- 
ple languages, and natural-lan- 
guage queries. 

Contact: Dataware 
Technologies, Inc., 

Cambridge, MA 
617-621-0820; 
bttp:lwww.dataware.com. 
Circle 1083 on Inquiry Card. 


WebMaster Suite 


CoReL's WesMaster Suite ($299) 
includes WYSIWYG Web authoring, 
site management, bit-map and 
photo editing, vector illustration, 
animation, 3-D virtual-community 
design, and database-publishing 
applications for Windows 95 and 
NT.The program includes O'Reilly's 
WebsSite 1.1. 

Contact: Corel Corp., Ottawa, 
Ontario, Canada, 800-772- 
6735 or 613-728-8200; 
bttp:llwww.corel.com. 

Circle 1085 on Inquiry Card. 


Personalize Your Web 
Site for Customers 


INTERSITE MONITORS ACTIVITY SUCH AS 
transactions, help- and chat-ses- 
sion transcripts, and Web-page 
browsing frequency of customers 
on your Web site. This helps you 
deliver personalized content to 
your customers. The resulting 
analysis creates a visitor profile 


What's New 


without requiring the customer to 
fill out lengthy questionnaires to 
rate their preferences. Customer 
activity is matched with product 
purchases or responses to mailings 
to train a set of neural networks 
that give your marketing staff tools 
they need to tailor content (e.g., ads 
or articles) to segments of your 
client community. InterSite runs on 
NT and costs $40,000. 

Contact: Nestor, Inc., 
Providence, RI, 401-331-9640; 
http://www.nestor.com. 

Circle 1086 on Inquiry Card. 


Take Customer 
Support Off the Hook 


SILKNET SERVICEDESK (BETWEEN $75,000 
and $500,000) lets you off-load cus- 
tomer-support phone calls toa Web 
site. Customers can obtain answers 
to their questions using a Web 
browser without requiring company 
assistance. They can also log prob- 
lems or request assistance on-line. 
Customers search a knowledge base 
of published solutions, on-line doc- 
umentation, or newsgroups for 
answers to questions. ServiceDesk 
runs on NT, and customer-support 
personnel can author new solutions 
graphically using an ActiveX-sup- 
porting Web browser. 

Contact: Silknet Software, 

Inc., Manchester, NH, 888- 
745-5638 or 603-625-0070; 
bttp:lluwtw.silknet.com. 

Circle 1084 on Inquiry Card. 


Data Analysis 


WinRosa Generates 
Fuzzy Rules 


WINROSA AUTOMATICALLY GENERATES FUZZY 
rules from data sets. It provides faster 
and more efficient data analysis in 
monitoring and controlling appli- 
cations, the developer says. Thesoft- 
ware (DM 1990) integrates with 
other analysis systems such as 
DataEngine, FuzzyTech, and Matlab. 
Contact: MIT, Aacben, 
Germany, +49 2408 94580; 
ru@mitgmnbh.de; 
bttp://www.mitgmbh.de. 

Circle 1127 on Inquiry Card, 
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Revenge on junk 
e-mailers, theme 
music for real life, 
and what the 


Internet will kill. 


uggestions we've 
received for Project 
Whacko (our cam- 
paign to help e- 
junkmailers whack themselves 
out of existence) are promis- 
ing. Two that readers sent in 


Mon key on Youg 3 


use the same simple mecha- 
nism: monkeying with your 
message header. 

One individual, who re- 
quested anonymity, reported 
success using a method that 
we admire but cannot and do 
not advocate. “Netscape lets 
me type in my e-mail address, 
and of course it's easy to type 
in the wrong address, so | did," 
wrote the covert Whacko 
commando. "| used a series of 
addresses, such as 


many e-junkmailers use auto- 
mated address sniffers to get 
the addresses of future vic- 
tims. By putting rubbish in the 


"from" field of a message | 


header, a robot scanner won't $= 


pick it up, because it is not in 


the correct format, claims 
Read. “I have used blah ()bleah 
.blurg .retch quite a lot," says 
Read. “I put my e-mail address 
in the body of my posting so 
that humans can read it." 


Next month we will de- 
scribe, to the extent legally 
permissible, the details of our 
e-junkmailer assassination 
bureau. 


oma e‏ جا 


2m - С 


| TE 
V eee v eee 
Ter LM The " 


ES 


THE END OF 
MANY THINGS 


Consider this snippet of a news item: 
“An editorial in the Iraqi government 
newspaper Al-Jumhuriya says that 
the Internet—which is not accessi- 
ble in Iraq—is ‘the end of civilizations, 
cultures, interests, and ethics?" Asso- 
ciated Press, February 17, 1997. 
Governments are cautious in their 
public statements. Surely, the Inter- 
net is the end not just of civilizations, 
cultures, interests, and ethics, but of 
many other things, too. As a service 
to mankind, help us compile a list of 
everything the Internet is the end of. 
Send your items (10 words or less per 
item, please) to marca @improb.com. 


Music of the Social Spheres 


| think we all agree that one of the biggest disappointments in life is that people don't 
come with background music. When warming up to a new friend, the relationship pro- 


gresses more quickly and deeply if good background music 
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Advances and Retreats 
in Computing 


[the one for the] 
U.S. postal in- 
spection service 
and the FBI's 
computer-crime 
hot line... when 
posting to a 
newsgroup, and 
within a couple 
of weeks, the 
spam had almost 
stopped...." 
That approach 
has obvious 
drawbacks, which 
we need not dis- 
cuss here. Simon 


| The results of our i15- | 


month experiment, 


Mental Life of the Pro- | 


grammer, #205, are in. 
It boils down to this: 


You know you're not 
awake yet when you 
can't click the mouse 
button fast enough to 
make ita double-click. 


accompanies the conversation. 
In movies, this musicis the glue 
that joins strangers' lives 
together quickly. 

in everyday life, the effect is 
no less impressive. Producing a 
flow of such musicis a snap when 
you use a product called the Soul- 7 D 
Man. It was developed not by Sony but by Teichholtz. The Teich- 
holtz SoulMan couples a multidisc CD player to a rudimentary 


voice-recognition system. Rudimentary neural-network soft- 
ware chooses and changes the music continuously. 
We tried a precommercial version of 


Read uses a similar technical 
trick but applies it in a more 
wholesome way. He takes 
advantage of the fact that 
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, Marc Abrabams is the 

the system in our office and must report editorof The Annalsof 

that it’s a dangerously powerful thing. So stock up on earplugs. Improbable Research. 
When the SoulMan arrives, we'll discover the sad truth: That try as YO” can contact him at 
marca&improb.com. 


we might, we can't all live together in perfect harmony. 
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SORRY, OFFICER, WE DIDN'T REALIZE 
WE WERE GOING THAT FAST. 
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NEW DELL’ LATITUDE LM M165ST 
166MHz PENTIUM" PROCESSOR ". 
WITH MMX™ TECHNOLOGY 


E x 121" SVGA Active Matrix 

Color Display 

ж 16MB RAM/1L4GB Hard Drive 

° 256KB L2 Pipeline Burst Cache 

* Options Bay accepts NEW 
10X CD-ROM, 3.5" Floppy Drive 
(both included) or Optional 
2nd Lithium lon Battery 

* NEWPCI Bus with 128-bit Graphics 
Accelerator with 64K Colors 

* Integrated 16-hit Stereo Sound 

e Smart Lithium lon Battery 


x MS* Office 97 Small 
Business Edition 


MOVING VIOLATION [1] 
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GEREK itude LM/ 1947 


a meal 


• IrDA 1.0 Standard Compliant 

• Touchpad/Under 7 Pounds" 

• Extendable 1 Year Warranty‘ 

* Upgrade to 40MB RAM, add $299. 


* Upgrade to a 2.1GB Hard Drive, 
add $200. 


= — 92 


* 2nd Lithium lon Battery, add $199 


* Motorola 33.6 Fax Modem, 
add $169. 


$3299 


БАЙ Business Lease^ $122/Mo. 
Order Code #800101 


juni lade other 
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ШАН РИЗК ОЦИ A The speed limit for notebooks has just been raised. DOLL 


You see, the new Latitude LM M166ST is powered by the 166MHz Intel" Pentium" processor | 
TO ORDER TOLL-FREE 


with MMX" technology. The one that turns multimedia into multispeedia. But this Latitude 800-388-3355 


LM doesn't just have one of the fastest chips available in a portable. It has TO ORDER ONLINE 


fast everything. Such as the new 10X CD-ROM drive. And a new 128-bit www.del I.com/buydell 
Mon-Fri 7am-9pm CT » Sat 10am-6pm CT 
Sun 12рт-5рт СТ In Canada; call 800-233-1589 
GSA Contract #6$-35F-4076D 


pentium 64,000 colors. So give us a call. And start enjoying life in the fast lane. 


graphics accelerator that gives you faster and better color resolution and 


THESE NEW 266MHz DELL 
SYSTEMS AREN'T JUST INC 


THEY'RE INCREDIBLY 


NEW DELL DIMENSION* XPS DESKTOPS-PENTIUM* 11 PROCESSOR 


Common features: - Mini Tower Model 
Millennium 4MB WRAM Video Card » Yamaha 32 Wave Table Sound Module 
MS IntelliMouse * 2 Universal Serial Bus (USB) Ports 
DELL DIMENSION’ XPS H266 DELL DIMENSION XPS H266 
266MHz PENTIUM’ |! PROCESSOR 266MHz PENTIUM Il PROCESSOR 


Common features listed above plus: Common features listed above plus: 
* BAMB EDO Memory with ECC • 32MB EDO Memory 
e NEW 6.468 Hard Drive with 512KB • 4.3GB Hard Drive [9.5ms] 


Cache [8.5ms] • 1000HS Trinitron Monitor (15.9" v.i.s., 
e 1000HS Trinitron" Monitor (15.9" v.i s) | .26dp, 1600x1200 max. res.) 


* Altec ACS-490 Full Dolby* Surround e Altec ACS-290 Speakers with 
Sound Speakers with Subwoofer | Subwoofer 


* 33.6 U.S. Robotics Telephony Modem * lomega Zip 100MB IDE Internal Drive 


* lomega Zip 100MB IDE Internal Drive with One Cartridge 
with One Cartridge * MS Windows NT* Workstation 4.0 


e MS Windows’ 95 ж Upgrade to 64MB EDO Memory with 
x Upgrade to 128MB EDO Memory with | ЕСС. add $299. 


ECC, add $599. 
$3799 53299 
Business Lease: $122/Mo. 


Business Lease: $137/Mo. 


Order Code #500509 Order Code #500508 
Y SEITE PEDROS 
NEW DELL DIMENSION DESKTOPS-PENTIUM PROCESSOR WITH ММК 


жолып nem * Mini Tower Model + 512KB Single Bank Pipeline Burst Cache 
€ 12X EIDE CD-ROM Drive e 2MB EDO VIRGE 3D Video e MS Office 97 Small 
Business Edition ¢ Microsoft Windows 95 € MS Mouse * 2 Universal Serial Bus 
(USB) Ports € 3 Year Limited Warranty with 1 Year On-site Service 


512KB Integrated L2 Cache * NEW 16Х Variable EIDE CD-ROM Drive = Matrox 
MS" Office 97 Small Business Edition 
3 Year Limited Warranty! with 1 Year On-site* Service 


DELL DIMENSION XPS H233 
233MHz PENTIUM I| PROCESSOR 


Common features listed above plus: 
* 32MB EDO Memory with ECC 

e 43GB Hard Drive [9.5ms] 

* 17LS Monitor (15.7" v.i.s.] 

* Altec ACS-90 Speakers 


* lomega Zip 100MB IDE Internal Drive 
with One Cartridge 


• MS Windows 95 


x Upgrade to a 6.4GB Hard Drive with 
512KB Cache (8.5ms), add $149. 


x Upgrade to а 1000HS Trinitron Monitor 
(15.9" vis, .26dp, 1600x1200 max. res.) 
add $165. 


2899 


Business Lease: $107/Mo. 


Order Code 2500507 
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DELL DIMENSION XPS DESKTOPS- 


Common features: Mini Tower Model 
Sound Blaster 16 WaveSynth Wavetable 
Software Publishing Association MPC-3 I 

DELL DIMENSION XPS M200s 

200MH2 PENTIUM” PROCESSOR 

WITH MMX" TECHNOLOGY 

Common features listed above plus: 

* 64MB SDRAM Memory 


* NEW 6.4GB Hard Drive with 
512KB Cache [9.55] 


• 1000HS Trinitron Monitor (15.9" v.i.s., 
.26dp, 1600x1200 max. res.) 


Altec ACS-290 Speakers with 
Subwoofer 


ж Upgrade to a 20TD Trinitron Monitor 
(19.0" v.i.s., .26dp, 1600x1200 max. 
res.) add $599. 


x 4/8GB TR4 IDE Tape Backup, add $299. 


53199 


Business Lease: $118/Mo. 
Order Code #500506 
ра Int ER 


HM ERG Pr ie 
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Common features: ¢ 256K8 m L2 m Ф ахои PCI Ultra-Wide 
SCSI-3 Controller € 8X SCS! CD-ROM Drive ¢ Intel® EtherExpress Pro/100 Ethernet 
Adapter e Intel LANDesk" Server Manager v2.5x € NEW Dell Server Assistant 
CD-ROM + 3 Year Warranty with 1 Year On-site Service" 


DELL DIMENSION M200a DELL DIMENSION М16ба DELL’ POWEREDGE 2100 SERVER 
200MHz PENTIUM PROCESSOR 166MHz PENTIUM PROCESSOR 200MHz PENTIUM* PRO PROCESSOR 
WITH MMX TECHNOLOGY WITH MMX TECHNOLOGY 


Common features listed above plus: 
* 64MB ECC EDO Memory (512MB Max.) 


e NEW 4GB Ultra-Wide SCSI-3 Hard 
Drive [7200RPM, 8ms] (27GB Max.) 
e MS Windows NT Server 4.0 
(10 Client Access Licenses) 
e BOOKS Trinitron Monitor (13.7" v.i.s.} 


Common features listed above plus: 
e 16МВ SDRAM Memory 

e 3.2GB Hard Drive [12ms] 

e BOOHS Trinitron Monitor (13.7* v.i.s.) 
x Upgrade to 32M8 SDRAM, add $119. 
x Upgrade to a 17LS Monitor 


Common features listed above plus: 

* 16MB SDRAM Memory 

• 2.168 Hard Drive [12ms] 

• 1515 Monitor {13.77 v.i.s.) 

ж Upgrade to 32MB SDRAM, add $118. 
x Upgrade to a 3.268 Hard Drive (12ms], 


(15.7" vis.) add $175. add $49. „ 3Com OfficeConnect Hub 8/TPC 
ж 33.8 U.S. Robotics Telephony Modem, x Upgrade to an 800HS Trinitron Monitor | ж Upgrade to 128MB ECC EDO Memory, 
add $109. (13.7 vis.) add $48. add $530. 


x Sound Blaster 18 PnP Sound Card 
and Altec ACS-90 Speakers, add $89. 


$1999 


Business Lease: $74/Mo. 


x 3Com 3C905 Fast EtherLink XL 
10/100 PCI Card, add $109. 


$1699 


Business Lease: $63/Mo. 


* Upgrade to a 9GB Ultra-Wide SCSI-3 
Hard Drive, add $850. 


$4499 


Business Lease: $162/Mo. 


DELL POWEREDGE 2100 SERVER 
200MHz PENTIUM PRO PROCESSOR 


Common features listed above plus: 
* 48MB ECC EDO Memory (512M8 Max.) 


* NEW 2GB Ultra-Wide SCSI-3 Hard 
Drive [7200RPM, 8ms] (27GB Max.] 


• 3Com DfficeConnect Hub 8/TPC 


x Upgrade to a 4GB Ultra-Wide SCSI-3 
Hard Drive, add $320. 


x MS Windows NT Server 4.0 (with 10 
Client Access Licenses), add $799. 


x 4/8GB SCSI DAT Tape Backup, 
add $749 


$2999 


Business Lease: $109/Mo. 


Order Code #500502 Order Code #500501 Order Code #200223 Order Code #250062 
tNon-discountable promotional pricing. tFor a complete copy of our Guarantees or Limited Warranties, please write Deil USA LP, 
Ona Dell Way, Round Rock, TX 78582. 9Leasing arranged by third-party leasing companies to qualified customers. "System weight DELL OPENS STORE ON THE WEB 


with fiappy drive ar CD-ROM in options bay. AOn-site service provided by an independent third-party provider. May not be available 
in certain remote areas. "Next Business Day On-site service provided by an independent third-party provider. May not be available in 
certain remote areas. *Prices and specifications valid in the L.S. опу and subject to change without notice. intel, the Intel Inside 
logo, LANDesk and Pentium are registered trademarks and MMX is a trademark of Intel Corporation. MS, Microsoft, Windows and 
Windows NT are registered trademarks of Microsoft Corporation. 3Com and EtherLink are registered trademarks of 300m 
Corporation. Trinitron is a registered trademark of Sony Corporation. DirectLine is a service mark of Dell Computer 
Corporation. (21997 Dell Computer Corparation. All rights reserved. 


Now you can buy Dell systems online. In fact, you can custom 
configure, price and track delivery of your PCs right on the Web. It's 
simple, secure and open twenty-four hours a day. So make shopping 
easier on yourself. Visit the new Dell Web site Store today. Just point 


your browser to www.dell.com/buydell and click on "Buy A Dell” 


EN ТШМ PROCESS | W 


512KB Single Bank Pipeline Burst Cache ^ NEW 16X Variable EIDE CD-ROM Drive · Matrox Millennium 4MB WRAM Video Card 
sound · MS Office 97 Small Business Edition ^ Microsoft* Windows 95 МЗ IntelliMouse · 2 Universal Serial Bus (USB) Ports 
ertified ^ 3 Year Limited Warranty with 1 Year On-site Service 


DELL DIMENSION XPS M200s DELL DIMENSION XPS M200s DELL DIMENSION XPS M166s UPGRADES : 7 i ^ De: 
200MHz PENTIUM PROCESSOR 200MHz PENTIUM PROCESSOR | 166MHz PENTIUM PROCESSOR а ûe Pora E 
WITH MMX TECHNOLOGY WITH MMX TECHNOLOGY WITH MMX TECHNOLOGY S. E. : T. а marce d ОМ 

Y itis es MU 2 mr = 


Common features listed above plus: 

• 32MB SDRAM Memary 

• 3.2GB Hard Drive [12т5] 

• 1000HS Trinitron Monitor 15.9" v.i.s., 
.26dp, 1600x1200 max. ге.) 

* Altec ACS-290 Speakers with 
Subwoofer 

* 33.6 U.S. Robotics Telephony Modem 

* lomega Zip 100MB IDE Internal Drive 
with One Lartridge 


ж Upgrade to a 4.368 Hard Drive 
(9.5ms), add $75. 


$2899 


Business Lease: $107/Mo. 
Order Code #500505 


Common features listed above plus: 

* 32MB SDRAM Memory 

e 3.268 Hard Drive [12ms] 

• 1715 Monitor (15.7" v.i.s.) 

e Altec ACS-90 Speakers 

ж Upgrade to 64M8 SDRAM, add $239. 


ж Upgrade to a 4.368 Hard Drive 
(9.5ms), add $75. 


ж Upgrade to а 1000HS Trinitron Monitor 
(15.9" vis, .26dp, 1600x1200 max. res.) 
add $165. 


* Upgrade to Altec ACS-290 Speakers 
with Subwoofer, add $75. 


2499 


Business Lease: $92/Mo. 
Order Code #500504 


Common features listed above plus: 
« 32M8 SDRAM Memory 

• 3.288 Hard Drive [12ms] 

e BDOHS Trinitron Monitor (13.7" v.i.s.) 


• Altec ACS-290 Speakers with 
Subwoofer 


* Upgrade to 64MB SDRAM, add $239. 


ж Upgrade to a 17LS Monitor (15.7" кі.5.], 
add $175. 


* Upgrade to Altec ACS-490 Full Dolby 
Surround Saund Speakers with 
Subwoofer, add $65. 


52199 


Business Lease: $81/Mo. 
Order Code #500503 


| DELL LATITUDE” NOTEBOOKS-PENTIUM PROCESSOR WITH MMX AND PENTIUM” PROCESSOR-BASED 


Common features: 


NEW DELL LATITUDE LM M'66ST | 


166MHz PENTIUM PROCESSOR 
WITH MMX TECHNOLOGY 


Common features listed above plus: 


* 121" SVGA Active Matrix Color Display | 


• 40MB RAM/2.1GB Hard Drive 


* NEW PCI Bus with 128-bit Graphics 
Accelerator with 64K Colors 


* MS Office 97 Small Business Edition 
e 2nd Lithium lon Battery 
* Upgrade to 72MB RAM, add $293. 


x 3Com LAN+ 33.6 Modem PC Card, 
add $343. 


539909 


Business Lease: $144/Mo. 
Order Code £800130 


» 256KB L2 Pipeline Burst Cache € 
» Integrated 16-bit Stereo Sound * Smart Lithium lon Battery + 


NEW DELL LATITUDE LM M166ST 


166МНг PENTIUM PROCESSOR 
WITH MMX TECHNOLOGY 


Common features listed above plus: 
• 121" SVGA Active Matrix Color Display 
• 24MB RAM/2.1GB Hard Drive 


e NEW PCI Bus with 128-bit Graphics 
Accelerator with 64K Colors 


* MS Office 97 Small Business Edition 
* Upgrade to 40MB RAM, add $199. 

ж 2nd Lithium lon Battery, add $199. 

ж Motorola 33.5 Fax Modem, add $169. 
* Leather Carrying Case, add $129. 


$3599 


Business Lease: $130/Mo. 
Order Code #800132 


TO ORDER TOLL-FREE 


nel) 800-243-2689 


TO ORDER ONLINE 
www.dell.com/buydell 


IrDA 1.0 Standard Compliant + 


Touchpad # Under 7 Pounds" 


NEW DELL LATITUDE LM M166ST 


166МНг PENTIUM PROCESSOR 
WITH MMX TECHNOLOGY 


Common features listed above plus: 
• 121° SVGA Active Matrix Color Display 
* 16M8 RAM/1.4GB Hard Drive 


* NEW PCI Bus with 128-bit Graphics 
Accelerator with 64K Colors 


* MS Office 97 Small Business Edition 
* Upgrade to 40MB RAM, add $299. 


ж Upgrade to a 2.168 Hard Drive, 
add $200. 


x 2nd Lithium lon Battery, add $199. 


$3299 


Business Lease: $122/Mo. 
Order Code #800101 


Mon-Fri 7ат-9рт CT 

Sat 10am-6pm CT 

sun 12pm-5pm CT 

In Canada? call 800-233-1589 
GSA Contract #G$-35F-4076D 
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Options Bay accepts NEW 10X CD-ROM, 3.5" Floppy Drive (both included], or Optional 2nd Li-lon Battery 
è Extendable 1 Year Warranty’ 


DELL LATITUDE LM P133ST 
133MHz PENTIUM" PROCESSOR 
Common features listed above plus: 

* 121" SVGA Active Matrix Color Display 
e 16MB RAM/1.4GB Hard Drive 


e PCI Bus with 128-bit Graphics 
Accelerator 


ж Upgrade to 24MB RAM, add $100 


x Upgrade to a 2.168 Hard Drive, 
add $200. 


x 2nd Lithium fon Battery, add $199. 
ж Nylon Carrying Case, add $59. 


2799 


Business Lease: $104/Mo. 
Order Code #800113 


L 


WHEN IT COMES TO WINNING AWARDS, 
THERE SIMPLY IS NO COMPETITION. 


DELL DIMENSION XPS M200s 
200MHz PENTIUM PROCESSOR 
WITH MMX" TECHNOLOGY 


* Mini Tower Model 

x 32MB SDRAM Memory 

* 512KB Single Bank Pipeline 
Burst Cache 

x 32GB Hard Drive (12ms) 

• 17LS Monitor(15.7" v.i.s.) 


« Matrox Millennium 4MB WRAM 
Video Card 


ж NEW 16X Variable EIDE 
CD-ROM Drive ` 


e Sound Blaster 16 WaveSynth 
Wavetable Sound 

» Altec ACS-90 Speakers 

e 2 Universal Serial Bus (USB) Ports 

ж MS" Office 37 Small 
Business Edition 

• MS Windows" 95/MS IntelliMouse: 

* 3 Year Limited Warranty! with 
1 Year On-site“ Service 

| x Upgrade to 54MB SDRAM, add $239. 

* Upgrade to a 4.3GB Hard Drive 
(9.5ms), add $75. 

* Upgrade to а 1000HS Trinitron? 
Monitor (15.9" v.i.s., .26dp, 1800x1200 
max. res.), add $165. 


$2499 


Business Lease": $92/Mo. 
Order Code #500504 


IUD UE Wind uai uM Choice for Best Business PC. It means you'll be cruising 


What do the awards given by PC Magazine, PC Computing, the Internet on systems designated MVP and 5-Star 
TO ORDER TOLL-FREE 


800-627-3355 


TO ORDER ONLINE 
www.dell.com/buydel 


multimedia presentations on the edge engineering will get you. So give us a call and let Mon-Fri 7am-9pm СТ + Sat 10am-6pm CT 


1 i i " Sun 12рт-5рт CT In Canada; call 800-233-158 
| high-end systems that have earned us build you a winner. After all, if you re judged by the : pr Contract #GS-35F-4076D 


pentium designations like PC Magazine Editors’ company you keep, shouldn't you hang with the champs? 


PC World, Windows Magazine and Computer Shopper Award winners by PC Computing. And it means a whole 
(over 130 honors since 1/96!) have to do with you? Itmeans lot more since they're also awarding our great reliability 


р. you'll now be running dramatic and price. Which is what а firm commitment to cutting 


